
333 

VII. Analysis of Impacts 

A. Introduction 

FDA has examined the economic implications of this proposed 

rule as required by Executive Order 12866. Executive Order 12866 

directs agencies to assess all costs and benefits of available 
v 

regulatory alternatives and, when regulation is necessary, to 

select regulatory approaches that maximize net benefits 

(including potential economic, environmental, public health and 

safety, and other advantages; distributive impacts; and equity). 

Executive Order 12866 classifies a rule as significant if it 

meets anyone of a number of specified conditions, including: 

Having an annual effect on the economy of $100 million, adversely 

affecting a sector of the economy in a material way, adversely 

affecting competition, or adversely affecting jobs. A regulation 

is also considered a significant regulatory action if it raises 

novel legal or policy issues. FDA has determined that this 

proposed rule, if it were to become a final rule, would be a 

significant regulatory action as defined by Executive Order 

12866. 

The Small Business Regulatory Enforcement Fairness Act of 

1996 (Public Law 104-121) defines a major rule for the purpose of 

congressional review as being likely to cause one or more of the 

following: an annual effect on the economy of $100 million; a 

major increase in costs or prices; significant adverse effects on 
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competition, employment, productivity, or innovation; or 

significant adverse effects on the ability of U. S.-based 

enterprises to compete with foreign-based enterprises in domestic 

or export markets. In accordance with the Small Business 

Regulatory Enforcement Fairness Act, OMB has determined that this 

proposed rule, when final, will be a major rule for the purpose 

of congressional review. 

FDA has examined the economic implications of this proposed 

rule as required by the Regulatory Flexibility Act (5 U.S.C. 601- 

612). If a rule has a significant economic impact on a 

substantial number of small entities, the Regulatory Flexibility 

Act requires agencies to analyze regulatory options that would 

lessen the economic effect of the rule on small entities. FDA 

finds that this proposed rule would have a significant economic 

impact on a substantial number of small entities. 

We carry out the cost-benefit analyses required for 

significant rules in the Preliminary Regulatory Impact Analysis, 

in section VI1.B of this document. We perform the Initial 

Regulatory Flexibility Analysis of the effects on the proposed 

rule on small businesses in section VI1.C of this document. 

B. Preliminarv Reuulatorv Impact Analvsis 

1. The Need for the Proposed CGMP Regulations 

The proposed CGMP regulations are needed because 

establishments that manufacture, package, and hold dietary 
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ingredients and dietary supplements may not have sufficient 

market incentives to use controls to prevent the adulteration and 

misbranding of dietary ingredients or dietary supplements, 

including incentives to ensure their identity, purity, quality, 

strength, and composition (product quality). Manufacturing, 
1 

packaging, and holding practices that ensure product quality can 

be costly, so establishments may not adopt them unless required 

to do so by regulation. Without the proposed regulations 

consumers of dietary supplements cannot be assured that all 

establishments are manufacturing dietary supplements in a way 

that ensures that these products are not adulterated or 

misbranded. 

Manufacturing, packaging, and holding practices can 

compromise safety if they fail to prevent biological, chemical, 

and physical contamination, or if the wrong dietary ingredients 

are used that present an unreasonable risk of illness or injury. 

Strength (which is the amount of a specific dietary supplement or 

dietary ingredient in each tablet or capsule) that differs from 

label statements, missing or extra ingredients, and inconsistency 

across units of the product are other problems caused by poor 

manufacturing practices. Products may also be held in insanitary 

or environmentally inappropriate conditions, or may be physically 

damaged if stored improperly. Some poor manufacturing practices, 

such as the use of ingredients that are undeclared, of incorrect 
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strength, or missing altogether result in a misbranded product. 

The proposed CGMP regulations would establish minimum 

requirements to ensure that manufacturing, packaging, and holding 

practices ensure the identity and quality of components, dietary 

ingredients, and dietary supplements. 

Consumers today rely on manufacturer's assurances, existing 

regulations and statutes (for example, section 402(a)(3) and 

(a)(4) of the act), and recourse to the legal system to ensure 

that products are not defective. Brand names convey some 

information to consumers about a firm's manufacturing practices. 

Some private organizations, such as the National Nutritional 

Foods Association and the USP design minimum product standards or 

manufacturing requirements. The current act contains some 

provisions that prevent using putrid substances and insanitary 

manufacturing practices. In addition, either the threat of 

litigation or consumers seeking compensation for defective 

products and, adverse health events may create incentives for 

establishments to adopt good manufacturing practices. 

Actions, by manufacturers, primarily voluntary quality 

controls, do not provide sufficiently protective industry-wide 

minimum requirements for manufacturing, packaging, and holding of 

dietary ingredients and dietary supplements. Without the 

proposed regulations, survey evidence shows that products in the 

dietary supplement market are sorted somewhere between two types: 
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. Higher-priced products with brand names or industry 

certification that follow several of the good 

manufacturing practices proposed here; 

. Lower-priced products that contain no private 

certification or respected brand name and that follow 

few of the good manufacturing practices that are 

proposed here. 

Without the proposed rule, the current practices do not provide 

all consumers with safe manufacturing practices or reliable 

product quality throughout the industry. 

The market for dietary supplements is full of information; 

consumers of dietary supplements must sort through information 

and misinformation about the properties of these products from 

magazines, brochures, popular books, television, and a host of 

other sources. However, the information from these sources deals 

most often with the claims for the products themselves, not with 

the steps talken by establishments to protect against 

contamination or to ensure quality. Private quality control 

fails to provide industry-wide minimum good manufacturing 

practices for the following reasons: 

. Establishments do not have incentives to disclose 

information about their own practices, because 

disclosure that some consumers may perceive to be 

harmful or undesirable would reduce the demand for 
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their products. Establishments therefore have 

incentives to withhold information from consumers. 

. Businesses normally do not advertise differences in 

manufacturing practices. They seldom have access to 

competitors' proprietary information, and they may fear 
1 

that advertising based on differences in practices 

would discredit the entire industry. 

. Without public disclosure of product quality and 

adverse health events, the link between manufacturing 

practice and health hazard is difficult to establish. 

The link is probabilistic, requires data pooling across 

products and establishments (in order to establish 

cross sectional variation), and can be interpreted in a 

variety of ways. 

. Because many consumers already mistakenly believe that 

the Federal Government guarantees safety, businesses 

have weak incentives to adopt good manufacturing 

practices, which are costly. In one recent survey of 

the nations consumers, 34 percent report that they 

believe that the government regulates dietary 

supplements to ensure safety and that products do what 

they claim to do. (For details of the survey, see Ref. 

E?;.) If people believe that good manufacturing 

practices are already followed, manufacturers may 
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believe the Y ga in little from voluntar ily adopting 

them. 

Information about manufacturing practices for dietary 

supplements is imperfect and costly to produce, so well-informed 

people should be willing to pay for improvements in the quality 
P 

of information. An important benefit of the proposed regulations 

will be to reduce variation in manufacturing practices and ensure 

minimum quality for dietary supplement products. Reducing the 

variation in product quality by creating industry-wide minimum 

requirements reduces the information consumers now attempt to 

get through costly and uncertain sources in order to make 

purchasing decisions. 

2. Regulatory Options 

FDA considered several regulatory options for dealing with 

current manufacturing, packaging, and holding practices that may 

not ensure product quality. The options considered include: (a) 

No new regulatory action, (b) fewer requirements for vitamins and 

minerals, (c) more restrictive regulations than the proposed CGMP 

regulations, (d) HACCP without the other elements of CGMP 

regulations, (e) final product testing only, (f) regulations for 

high-risk products or hazards only, and (g) the proposed rule. 
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a. -new reaulatorv action. Under this option, consumers 

would probably rely on the following as protection against 

defective products: 

. Possible enforcement action by FDA under, for 

example, section 402(a)(3) and (a)(4) of the act, 

regarding adulterated foods that consist of 

filthy, putrid, or decomposed substances or foods 

that have been prepared, packed, or held under 

insanitary conditions so that they may become 

contaminated or may be rendered injurious to 

health; 

. Publicity from private consumer groups or health 

agencies on the risks from products not manufactured 

using CGMP regulations, manufacturers assurances, and 

the voluntary adoption of some or all provisions of the 

proposed regulations; 

. Current or enhanced State and local enforcement 

activity to bring about a reduction of potential harm 

from contaminated or poor quality dietary supplements; 

or 

. Litigation or the threat of litigation by consumers who 

allege harm from consumption of the dietary supplement. 

We believe that there are compelling reasons not to rely on these 

alternatives alone. 
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If public and private health agencies, consumer groups, 

competitors, trade organizations or other third parties 

publicized the risks from products not manufactured using private 

good manufacturing practices, then consumers would decide for 

themselves on the risks of contaminated or poor quality products. 
, 

The weakness of this alternative is that third-party 

organizations cannot easily discover many of the problems caused 

by poor manufacturing practices because manufacturers are 

reluctant to voluntarily share information to third parties about 

their manufacturing practices. 

Actions by manufacturers, such as by voluntarily introducing 

good manufacturing practices, occur when the expected private 

economic benefits of the actions exceed the private costs. 

Voluntary adoption of good manufacturing practices will occur 

when it is profitable to do so. Many establishments appear to be 

adopting some publicly available good manufacturing practice 

models in order to meet the demand for safer and more uniform 

products. NNFA is implementing a good manufacturing practice 

certification program. The USP sets standards for strength, 

purity, disintegration, and dissolution for individual and 

combination vitamins and minerals. Also, Consumerlab.com is 

introducing a certification label, CL, to show when ingredients 

meet their minimum requirements. However, 36 percent of recently 

surveyed dietary supplement establishments do not follow any good 
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manufacturing practice models for their products (Ref. EZ). The 

breakdown of survey results shows that 48 percent of very small 

firms, 27 percent of small firms and 11 percent of large firms do 

not follow a good manufacturing practice model. The survey 

results also show that 32 percent of vitamins and mineral 
* 

establishments, 39 percent of amino acid/protein/animal extract 

establishments, 41 percent of herbal and botanical 

establishments, and 59 percent of establishments not already 

classified, do not follow a good manufacturing practice model. 

Without industry-wide uniform requirements, some 

establishments may follow different practices but convey the 

message that they follow good manufacturing practices. In short, 

people who want to discriminate between establishments that use 

good practices and those that do not would not have sufficient 

information to do so. Another reason for our skepticism about 

universal voluntary adoption of good manufacturing practices is 

that good practices appear to be taken for granted by many 

consumers. Indeed, some consumers already believe that the 

Federal Government regulates the manufacturing practices of the 

industry, so firms lack an inventive to provide additional 

assurance (Ref. E3). 

Current or enhanced State and local regulations could bring 

about a reduction of potential harm from contaminated 

supplements. This alternative has the advantage that State and 
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local governments can exercise more discretion when responding to 

local manufacturing conditions or consumer health practices than 

the Federal Government. Because most of the industry engages in 

interstate commerce, however, Federal regulations are 

appropriate. Also, Federal regulations would apply uniformly 
1 

across the country, whereas State and local regulations might 

impose different standards on establishments that supply 

supplements across State and local boundaries. 

Litigation or the threat of litigation may help to bring 

about the goals of the proposed rule. The potential of costly 

litigation from the harm caused by deficient manufacturing 

practices creates an incentive for manufacturers to reduce the 

risks from defective products. However, we do not believe that 

litigation or the threat of litigation has created the incentives 

for all manufacturers to implement the manufacturing practices 

that we believe are necessary to avoid adulterated or misbranded 

products. As discussed earlier, not all surveyed dietary 

supplement manufacturers reported that they followed good 

manufacturing practices. Furthermore, in some cases it is 

difficult and costly to demonstrate to the courts that the harm 

to plaintiffs was actually the result of poor manufacturing 

practices, making recourse to the courts sometimes impractical. 

In the absence of the proposed CGMP regulations, the burden 

of monitoring manufacturing practices would fall more heavily on 
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consumers, despite the difficulties consumers face in monitoring 

manufacturers. Moreover, the proposed CGMP regulations are 

preventative and should ensure that problems are identified and 

dealt with during manufacturing, packaging, and holding, rather 

than after someone has consumed an unsafe product and experienced 
, 

an adverse effect. 

b. Fewer requirements for vitamins and minerals. FDA could 

require more controls from establishments that manufacture, 

package, or hold plant or animal derived dietary ingredients such 

as amino acids, proteins, herbals, botanicals and other products 

not classified as vitamin and mineral manufacturers, packagers, 

or holders. The plant or animal derived dietary ingredients are 

probably characterized by greater variation in product quality 

than synthetically derived dietary ingredients. Under this 

option, the segment of the industry that manufacture, package, or 

hold products that are the most likely to have difficultly 

manufacturing or maintaining uniform product quality dietary 

ingredients would be required to follow the proposed testing and 

other production and process control requirements. Manufacturers 

of vitamins and minerals would be required to follow the 

sanitation, holding, and consumer complaint provisions only, they 

would not have to adopt manufacturing controls to ensure that 

products did not contain too much or too little of a vitamin or 

mineral. 
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plant or animal ingredients are likely to experience greater 

natural varj-ation in product quality than synthetic compounds, so 

they may require the higher minimum standard of regulation 

contained in the proposed regulation. The advantage of this 

option is that fewer establishments will be affected as much; 
1 

approximately 723 establishments classified as manufacturers, 

packagers or holders of products other than vitamins and 

minerals, rather than the 1,566 establishments estimated to be 

covered by the proposed regulation (see table 2 of this 

document). The compliance costs would therefore be lower. The 

disadvantage is that vitamin and mineral manufacturers also 

potentially manufacture products of variable quality, so the 

expected benefits from more consistent product quality would be 

reduced. Moreover, if dietary supplements contain too little of 

a vitamin or mineral consumers may not receive the intended 

health benefits, and if the dietary supplements contain too much 

of a vitamin or mineral they may experience illness or injury. 

We estimate that the benefits of this option would be 

approximately proportional to the ratio of recalled products that 

were classified as vitamins and minerals to all recalled dietary 

supplements products. Approximately 50 percent of the recalled 

products were vitamins and minerals so we estimate that this 

option would generate no more than $109 million in benefits. We 

assumed that the costs of this option would be proportional to 
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the fraction of establishments that would be required to follow 

all of the proposed provisions and those that follow the reduced 

requirements with the total costs estimated for this proposal as 

shown in table 17 of this document. The estimated mean cost of 

the proposed regulation is $86 million (see table 19 of this 

docum‘ent). The fraction of establishments required to follow all 

the provisions is -46 (= 723/1566). The fraction of 

establishments that would have reduced testing is -54 (= 

843/1566). Testing is approximately 36 percent of the total 

costs. We estimate the total costs from this option to be $69 

million ($86 million x .46 + $86 million x -54 x (1 - -36)). 

C. me restrictive CGMP regulations than the proposed 

regulations. One option is to propose (or finalize) more 

restrictive rules than the proposed CGMP regulations. Under this 

option, CGME' regulations could provide consumers with additional 

safeguards. Several of the largest manufacturers of dietary 

supplements now voluntarily comply with some of these additional 

safeguards (Ref. EZ). The most significant additional provisions 

that would be required under this option are product quality 

testing for each incoming shipment lot of components and dietary 

ingredients, inprocess testing for contaminates at critical 

control points and mandatory written procedures for all of the 

various provisions of the proposed regulation. 
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The advantage of this option is that the additional 

requirements provide safeguards that the essential safety and 

quality provisions are being followed. The disadvantage of this 

option is that it is more costly than the proposed rule, and we 

are not aware of any information that would show any additional 
1 

verifiable health benefits. 

d. m:CP without the other elements of CGMP reaulations. 

The agency could propose a requirement that manufacturers 

implement a HACCP (or HACCP like) system for the manufacturing of 

dietary supplements without the other elements of the proposed 

CGMP regulations. A critical control point is where production 

controls can be applied to reduce or eliminate hazards (including 

biological, chemical, or physical contamination) that may make 

dietary supplements unsafe. 

The advantage of an industry-wide HACCP program is that 

HACCP does not require manufacturers to follow detailed uniform 

requirements in order to achieve desirable outcomes. 

Manufacturers themselves determine for their specific products 

and processes how they will best eliminate, reduce, or control 

hazards in the manufacturing of dietary supplements. 

We have not designed a hypothetical HACCP system for the 

dietary supplement industry. For the purpose of generating 

estimates of costs and benefits, we assumed that a HACCP 

regulation for a dietary supplement manufacturer would be likely 
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to encompass sanitation prerequisites that are met, writing a 

HACCP plan, and monitoring critical control points. The 

benefits and costs of the HACCP plan would be generated by 

controls f'or a narrower set of hazards in the manufacturing, 

packaging, and holding processes than those covered by this 
v 

proposal, and would not include the other benefits and costs 

generated by the proposed rule especially the reduced consumer 

search costs, because uniform product quality would not 

necessarily be assured. The advantage of HACCP as an option to 

prevent product contamination is that it does not specify 

detailed manufacturing requirements. The disadvantage is that in 

the absence of uniform controls there would not be uniform 

minimum product quality across the industry and consumers would 

not derive the same benefits from lower search costs. 

e. Reguire final product testing onlv. FDA could propose 

that manufacturers test their finished products for identity, 

purity, qua:Lity, strength, and composition but not include any of 

the other mandatory provisions of the proposed regulation. The 

advantage of this option is that it would be the least costly 

option of t:hose considered. Many firms already test some of 

their finished products, reducing the impact of this option. 

Approximately 69 percent of manufacturing plants conduct finished 

product testing and almost 65 percent of all finished batches in 

the industry are already tested using physical, chemical, 
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microbiological, visual or organoleptic testing techniques (Ref. 

EZ). The problem with this option is that finished product 

testing alone cannot ensure product quality for some types of 

products. Not every finished product currently has a test that 

confirms identity, purity, quality, strength, or composition, 

especially f-or multiingredient products. Tests may not have 

been developed, or they may not be completely reliable, or they 

may not be capable of evaluating every type of product defect. 

Also, potentially lower cost alternatives to finished product 

testing--such as incoming .component lot testing, inprocess 

testing, or both--might be available and desirable to firms as a 

means to protect the public. Moreover, finished product testing 

alone is not sufficient to prevent products with microbiological 

or chemical contamination from being discovered because it is 

possible that false negatives might occur, as when there is 

"hotspot" contamination within a batch. Preventative controls 

must be imposed to achieve that goal. Finally, finished product 

testing alone also will not facilitate trace backs when defective 

products are discovered in the marketplace, nor will it 

facilitate responsible investigations of consumer complaints. 

The estimated cost of this option is lower than that of the other 

options, but it does not generate the full range of benefits 

provided by the proposed rule. 
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f. Recrulate onlv high-risk products. FDA could propose 

CGMP regulations that would cover only high-risk products. The 

advantage of this option is that it would impose lower costs than 

the proposed rule, but (if all risky products could be identified 

and regulated) generate the same level of benefits. Only those 
3 

establishments that manufacture high-risk products or have high- 

risk hazards would incur the costs of adopting CGMP regulations. 

High-risk might be defined as those products most likely to be 

contaminated, or suffer other product defects. There are two 

problems with this option.. Adverse event reporting is not 

mandatory, so significant underreporting is expected. Also, it 

is possible that the confirmed illnesses and other problems 

linked to particular dietary supplements may be those most easily 

traced, rather than those with the highest risk. High levels of 

identified problems may not be.closely correlated with high 

levels of risk. In other words, problems associated with the 

known defective products may or may not be correlated with the 

highest risk. Without more data and risk assessments, it would 

be difficult to distinguish what risks may be associated with 

particular dietary supplements. We therefore have no basis upon 

which to begin a full evaluation of what the high-risk products 

are or may be. 

3. Coverage of the Proposed Rule 
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The proposed rule would cover establishments that 

manufacture, package, hold dietary ingredients or dietary 

supplements. Tables 2, 3, and 4 of this document list the 

estimated number of covered manufacturers, packagers, dietary 

ingredient suppliers, holders, and other establishments. Table 2 
1 

of this document shows the number of covered establishments by 

product type and size. A small business, based on the Small 

Business Administration definition, is any firm with 500 or fewer 

employees. For purposes of analysis, we defined very small 

establishments as having fewer than 20 employees. Table 3 of 

this document shows the number of establishments categorized as 

manufacturers, ingredient suppliers,' repackers or relabelers, 

holders whose primary business is dietary ingredients or dietary 

supplements, and other (although not including other holders and 

distributors). Table 4 of this document shows our estimate of 

the number of general warehouses and wholesalers that hold 

dietary supplements. 
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Table 2.--Covered Establishments by Product Type and Size From Dietary Supplement Enhanced Establishment 
Database (DS-EED) 

Product T 

Vitamins and Miner: 

Amino Acids, Protei 

Herbals and botanic; 

Supplements not already classified 93 30.4 66 21.6 20 6.5 127 41.6 306 

Total 514 32.8 351 22.4 106 6.8 594 38.0 1,566 

Table 3.--Covered Establishments by Type of Operation From DS-EED 

-Establishment Type Number of Establishments Percent of Establishments 

I 1,228 I 78.4 

Dietary ingredient supplier 106 6.7 

26 1.7 

I 114 I 7.3 

I Establishments not already classified I 92 I 5.9 

1,566 100.0 

Table 4.--Covered Establishements That Hold Dietary Supplements 

Type of HIolders Source and SIC Code 

Grocery Wholesalers or Drug Dunn and Bradstreet 5122,5141 
Wholesalers 

Number of 
Establishments 

25,527 

Food or Drug Warehouse 
Miscellaneous Food or Drug 

Warehouse 

Dietary Supplement 
Total 

Dunn and Bradstreet N/A 738 
Dunn and Bradstreet 4225,4226,5912,5499,5411, 238 

5122,5141,5149,5399, 
5311,and5331 

DS-EED 114 
26.617 

We consulted several sources to estimate the number of 

establishments reported in tables 2, 3, and 4 of this document. 

The number shown in tables 2 and 3 of this document, 1,566, is 
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the estimated number of establishments in the DS-EED that 

manufacture, repackage, supply dietary ingredients, or hold 

dietary supplement products in the United States. RTI developed 

the DS-EED using FDA's Official Establishment Inventory (OEI) and 

supplemented that source with information from trade 

organ:zations, trade shows, and electronic databases (Refs. El 

and E2). 

The number of establishments in the DS-EED that hold dietary 

supplements is not the total number of holders covered by the 

proposed regulation. The holding establishments in the DS-EED 

identified holding dietary supplements as their primary business. 

To estimate the total number of establishments that could hold 

dietary ingredients or dietary supplements but do not consider 

dietary supplements as their primary business, we performed three 

searches of firms that are listed with Dun and Bradstreet's 

Dialog database. We first looked for a count of firms that had 

standard industrial classification (SIC) codes for wholesalers of 

groceries or drugs. Next we looked for a count of firms that met 

the description of warehouses of groceries or drugs (no SIC codes 

were used). Finally, we looked for a count of any firms that had 

both warehouse SIC codes and miscellaneous drug stores, food 

stores, sundries, and general merchandise (SIC 4225, 4226, 5912, 

5499, 5411, 5122, 5141, 5149, 5399, 5311, and 5331). The results 

are shown in table 4 of this document. We concluded that the 

total number of establishments in this category that could hold 

dietary ingredients or dietary supplements and would be covered 
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by the regulation was approximately the sum of the numbers 

counted in the three searches, or 26,617. 

The number of establishments that hold dietary ingredients 

or dietary supplements includes retailers that sell dietary 

supplements to consumers, and transporters of dietary ingredients 

and dietary supplements. We made no effort to determine the 

number of such holders, because the proposed requirements do not 

apply to retailers and transporters. We believe that retailers 

and transporters may voluntarily adopt provisions related to the 

holding of these products and thus there may be changes in the 

marketplace with accompanying costs and benefits. However, we 

expect that the only retailers and transporters that will 

voluntarily adopt the proposed requirements are those that expect 

the private benefits of adoption will exceed the private costs. 

4. Baseline Practices 

a. Corlsurner baseline nractices. Baseline consumer and 

manufacturer practices, governed by current market forces and 

existing government regulations, give rise to the current risks 

associated with the manufacturing of dietary supplements. When 

determining baseline manufacturing practices, it is necessary to 

estimate both the practices that are used now, as well as the 

likely changes in manufacturing practices that will occur even in 

the absence of new regulations. The risks to consumers from 

these products can be associated with a combination of 

consumption habits, the contamination of the products, or both. 

Contamination may be caused by current manufacturing practices. 
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Consumption is influenced by the price and quality of dietary 

supplements, set by the interaction of market participants. 

Finally, changes in practices of either consumers or 

manufacturers caused by new regulatory requirements will give 

rise to changes in risks, as estimated by changes in costs and 

benefits. 

The consumption of dietary supplements has grown in recent 

years. Consumers report that they are using a wider range of 

product types, and that they are using dietary supplements for 

more reasons than they were in the past. 

Table !S of this document illustrates the rapid sales growth 

of the dietary supplement industry from 1994 to 2000. Panel A of 

table 5 of this document shows annual sales of three general 

categories of dietary supplements, a measure of the market size 

of the supplement industry. Annual increases in sales of herbals 

and botanicals were the greatest, averaging 18 percent per year, 

while annual increases in sales of supplements that were neither 

vitamins and minerals nor herbals and botanicals increased less, 

averaging 11 percent per year. The lowest annual sales increases 

were for vitamins and minerals, averaging 8 percent per year. 

For all dietary supplements combined, sales increased an average 

of 12 percent a year since 1994 (not shown on the table). 

While the sales growth shown in table 5 of this document, 

Panel A, is impressive, only part of this apparent growth 

represents increased use. Population growth and rising prices 

also contributed to the apparent growth. The real (growth 
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inflation-adjusted) increase in dietary supplement prices is 

estimated by subtracting the inflation rate from the rate of 

price increases of dietary supplements (Ref. E4). As shown in 

table 5 of this document, Panel B, between 1995 and 1997 the real 

price of vitamins and minerals and supplements other than 

vitamins and minerals all increased. Rising real price indicates 

that demand is growing rapidly. 

Table 5 of this document, Panel C, shows estimated annual 

increases in per capita consumption of dietary supplements-l As 

shown in table 5 of this document, Panel C, the estimated per 

capita consumption of the different categories of dietary 

supplements has increased since 1994. 

For the consumption estimates in table 5 of this document, 

we averaged dietary supplement use over the entire U.S. 

population, 275 million. In table 6 of this document, we 

included estimated average supplement use for the population of 

supplement users, 160 million (Ref. E13). The three panels in 

table 6 of this document show the annual consumption per 

supplement user and the annual change in consumption per 

supplement user for vitamins and minerals, herbals and 

botanicals, and supplements other than vitamins and minerals and 

‘An index measuring per capita consumption of dietary supplements can be derived using 
the following equation: PCC,= [ 1,000 x Sales,]/[POP x P, 1, where, t = year index; PCC, = per 
capita consumption (# of unit sales); Sales = millions of dollars of sales; POP, = thousands of 
U.S. residents; I?, = average price of supplement. In the formula, we measure consumption as the 
number of dietary supplement units (bottles, packages, etc.) sold per U.S. resident for a given 
year. 
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herbals and botanicals. Table 6 of this document also shows that 

during this period the proportion of consumers using supplements 

increased faster than the average consumption for the total 

population. The surprising implication of this result is that 

consumption per user has apparently declined since 1994. 

One limitation of the estimates in table 6 of this document 

is that prevalence of supplement use is based on the proportion 

of U.S. adults consuming supplements, while the per capita 

consumption figures are based on the entire U.S. population. 

Nonetheless, we do not have any reason to believe that the 

estimated trend in consumption per user is biased. This trend, 

expressed as the percentage change in consumption per user, is 

negative for all segments of the dietary supplement industry 

since 1994. The large and rising number of consumers accounts 

for the growing size of the dietary supplement industry. 
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Table 5.--Growth in Market Size and Per Capita Consumption 
Of Dietary Supplements, 1994-2000 

Panel A 

tMinerals I 700) 1,070l 1, 
I 14.0~4 13.0~4 lg.oyd 8.00/d 8.00/d s.oyd Growth rate 

Herbals and Botanicals 2,070 2,530 2,990 3,53c 4,174 4,840 5,520 
Growth rate 22.22% 18.18% 18.06% 18.13% 16.07% 14.05% 
Supplements other than 2,07C 2,290 2,62C 2,890 3,18C 3,49C 3,840 

J L-.--l--l.. 1 vrtamms/mmc~rals . ‘_ ano mrdmC;dls 1 I I 
I 

.l% 10.31% 10.03% 9.75% 10.03% 
botal 1 8,OSd 9,840( 11,299 12,680 14,060 15,520 17,079 
IGrowth rate I 1 10.630/6 14.4 

f!!iGxz- I 1 12.oo/al lS.OYd 12.00/o) ll.O%j lO.O%j 10.0 

onsumer mice index-units 
1 1994 1 1995 1 1996 1 1997 1 1998 1 1999 1 2000 
i 148. 5% 152.5% 157.0% 160.5% 163.2% 166.7%) 
1 2.56% 2.76%, 2.957% 2.23% 1.68% 2.14%) 2.39 

itamins and minerals I I I I ! I ! 
$6.20( $6.5C $6.81 $7.34 $7.54 $7.78 $8.05 

2.690/a) 4.84% 5.690/a) 6.84% 2.72% 3.18% 3.43% 
5.25a/al 2.08% 2.74Yd 4.61% 1.04% 1.04% 1.04% 

ISupplements other than vitamins andi I I I I I I I 

$6.2C $6.50 $6.87 $7.34 $7.70 $8.11 $8.56 
5.80% 4.840/, 5.69% 6.84% 4.85% 5.31% 5.56% 

IReal mice incre:ase I 3.240/d 2.08Y’d 2.74a/al 4.61a/al 3.17Yd 3.17a/al 3.17%j 

Units Sold Per U.S. Resid 
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Table 6.--Comparison of Consumption Per Person With Consumption Per User: Evidence That the Dietary 

b PverageGrowth 1 ._ _ 2.6 
er caprta consumptlion (units 

199244: 19925471 ~. .2,621 

per U.S. resident) 

IConsumntion mevalence I 

IConsumption ner user (units) I I 5.181 4.s ad 

p. 199f28 199:48 1.64 ~- 1.80 --_ i.01 ---i.j -__ -_._ er capita consumption (units 

p Growth 
IConsumntion orevalence 

I 1 15.48?‘kj 10.790/01 9.45%( 11.600/01 9.17a/al 11.3oo/al 
1 8.200/d 12.100/d 12.100/o) 2.10% 28% 49% 

Ref. E8 1 Ref. E8 Ref. ES Ref. E9 Ref. El0 Ref. E7 
1 47.56% 0.00% 0.00% 131.40% 75.OOYq 50.79% 

b. Manufacturer's baseline practices. FDA contracted with 

RTI to conduct a survey of the dietary supplement industry to 

learn about both baseline (existing) manufacturing practices and 

the existing standards used for manufacturing dietary ingredients 

and dietary supplements (Ref. E2). A sample of 966 dietary 

supplement establishments from the DS-EED database was selected 

from an estimated eligible population of 1,566 firms in the 
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industry. The sample was stratified by manufacturer's product 

type and the size of firm in the industry. Stratification helps 

ensure that estimates of the subpopulations are more precise. 

Establishments that were stratified by manufacturer's product 

type were classified as primarily: (1) Vitamins and minerals; 

(2) imino acids, proteins, or animal extracts; (3) herbals and 

botanicals; or (4) all other product types not already 

classified. The product type strata were further stratified by 

four size categories: (1) Very small, (2) small, (3) large, and 

(4) unknown. This categorization generated 16 sampling strata. 

The contractor, RTI, sent each of the 966 firms in the 

sample a lead letter on FDA letterhead and a one-page brochure to 

explain the purpose of the survey, the value of the 

establishment's participation, and the agency's confidentiality 

procedures. Following the mailing, RTI placed telephone calls to 

each establishment to screen for eligibility and to recruit 

eligible establishments for the mail survey. To be eligible for 

the survey, establishments had to currently manufacture, 

repackage, supply dietary ingredients, hold, import or export 

dietary supplements for human consumption. Almost 50 percent of 

the establishments sampled were not eligible for the survey 

because they were no longer in operation at the listed address or 

did not handle any dietary supplements or ingredients for human 

consumption. 
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To achieve the highest possible response rate, RTI operated 

a toll-free help line and attempted to contact each establishment 

up to eight times before assigning a disposition of nonresponse. 

RTI also attempted up to two refusals conversions, which are 

attempts to persuade firms that declined to answer the survey to 

respond. The survey was conducted over a lo-week period, 

November 29, 1999, to February 4, 2000. There were a total of 

238 completed surveys, resulting in a final disposition of: (1) 

An overall eligibility rate of close to 50 percent, and (2) a 

response rate of 50 percent. 

Determining baseline practices is necessary in order to 

determine the new activities that are likely to take place as a 

result of implementation of this proposed rule. Each of the new 

activities potentially brought about by the proposed rule has 

both a marginal (or incremental) cost and a marginal (or 

incremental) benefit. These incremental costs and benefits of 

likely new activities form the basis of our economic analysis of 

the proposed rule. 

The survey asked establishments a series of questions about 

existing practices; we used the responses to estimate how many 

establishments in the industry already operated in accordance 

with the requirements of the proposed regulation. One key 

assumption in this analysis is that no firms are expected to stop 

CGMPs and no firms are expected to start good manufacturing 
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practices in the absence of this rule. The universe for the 

survey includes the establishments discussed in section VII-B.3 

of this document. If firms start good manufacturing practices in 

the absence of this rule, both the costs and benefits of the rule 

would be less than we estimate. If firms were to stop in the 
* 

absence of the rule, both the costs and benefits would be more 

than we estimate. We lack information about the trend in the 

industry, so we assumed that the survey reflects both the current 

and future practices in the industry. We request comment or 

information about the industry trend in adopting good 

manufacturing practices. 

i. Stratification. The survey was stratified by product 

type and establishment size. Stratification ensures that samples 

are representative of the industry population.' The subdivisions 

of the population of interest here were establishment size (by 

the number of employees) and product type, because these 

characteristics are likely to influence whether an establishment 

already has adopted the practices that would be required by the 

regulation. The DS-EED includes nine product types: (1) 

Vitamins and minerals; (2) herbals and botanicals; (3) herbal and 

botanical extracts; (4) amino acids; (5) proteins; (6) animal 

extracts; (7) tea like products; (8) concentrates, metabolites, 

2Stratification is a subdivision of the population of establishments in the dietary 
supplement industry by a unique characteristic such as product type or number of employees. 
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or constituents; and (9) supplements not already classified (all 

other supplements). Establishments may produce more than one 

product type; establishments with multiple product types were, 

however, only classified in one category. For stratification ant 

reporting purposes, we defined the following four mutually 
1 

exclusive categories of dietary supplements: 

1. Vitamins and minerals (includes establishments 

that may also manufacture, package, or hold 

herbals and botanicals, amino acids, proteins, or 

animal extracts but predominately manufacture 

vitamins and minerals); 

2. Amino acids, proteins, and animal extracts 

(includes establishments that also manufacture, 

package or hold herbals and botanicals, including 

extracts; excludes establishments already 

classified as vitamins and minerals); 

3. Herbals and botanicals, including extracts 

(excludes establishments already classified as 

"vitamins and minerals" or "amino acids, 

proteins, or animal extracts"); and 

4. Supplements not already classified (all other 

product types). 

We further stratified each of the four product categories 

into four size categories, very small, small, large, and unknown- 
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-resulting in 16 sampling strata. We classified each 

establishment into one mutually exclusive industry category 

(manufacturer, dietary ingredient supplier, repacker/relabeler, 

holder, or establishment not already classified). Establishments 

that manufacture supplements and also supply, repack, or hold 
v 

dietary supplements or ingredients were classified as 

manufacturers. 

ii. Size stratification. The Small Business Administration 

classifies companies as "small" based on the size of the entire 

company, including both parent and subsidiaries. If firms that 

manufacture dietary supplements have 500 or fewer employees, they 

are classified as small. Because the DS-EED data on size are 

only for specific establishments and not parent firms, we had to 

obtain parent company information on employment or revenue to 

correctly classify each establishment as part of a small or large 

company. To obtain parent company data for establishments in the 

survey universe, we sent infoUSA3 the DS-EED data records (N = 

2,004) and requested the name, address, primary SIC, employment 

size (in ranges), and revenue (in ranges) of parent company firms 

with establishments in the survey universe. InfoUSA matched 1,219 

of the 2,004 records in the DS-EED to their U.S. database of 10.3 

31nfoUSA. is a publicly held company that creates proprietary business databases. Their 
database includes such information as: Company name, address, phone number, fax number, 
estimated sales, volume, number of employees, type of business (SIC code or yellow page 
heading), key contact names, and titles. 
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million businesses. Of the 1,219 matched records, 31 records 

were found to be duplicates of another record and were removed, 

leaving 1,188 matched records and 1,566 total records in the 

sampling frame. The nonmatched records did not match because: 

(1) They were recently established businesses, (2) they were out 
t 

of business, or (3) they had recently changed their names or 

addresses. Because data on revenue or employment size were not 

available for the nonmatched records, we created an "unknown" 

stratum for these establishments. The survey of practices 

collected information on employment that allowed us to classify 

some of these establishments by size for the analysis. 

Of the 1,188 matched records, 180 were linked to parents. 

The parent company data for these 180 establishments were merged 

with the survey universe. The remaining 1,008 records did not 

link to an ultimate parent company. For these records, the 

establishment and parent company were the same entity, so we used 

establishment level data to classify size. We classified each of 

the establishments in the survey universe as part of very small, 

small, or large businesses based on the employment size or annual 

revenues of each establishment's parent company. If an 

establishment or its parent company had 500 or fewer employees or 

sales less than $20 million (if data on employment were not 

available), then the establishment was classified as small. An 
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establishment was classified as very small if the number of 

employees was less than 20. 

iii. ;:urvev response. Table 7 of this document presents 

the number of establishments surveyed, stratified by the four 

product types and by size. Although the sample allocation was 

designed to yield 400 completed surveys, we received only 238 

completed mail surveys. The number of respondents was fewer than 

expected because the number of establishments that were 

ineligible was greater than we expected and because some 

establishments did not respond to the survey after agreeing to 

participate. Ineligible establishments are those that no longer 

produce dietary supplements because they have gone out of 

business or changed product lines, or they have moved and could 

not be located. Despite receiving fewer responses than planned, 

the confidence level for the final results allowed us to make 

meaningful inferences regarding the industry. For example, 65 

percent of the establishments surveyed responded that they 

followed published good manufacturing practice models; the 95 

percent confidence interval was 56 to 72 percent. By size 

category, 52 percent of very small, 73 percent of small, and 89 

percent of large establishments responded that they followed 

published good manufacturing practice models (Ref. E2). Although 

we do not suggest that these percentages are precise, they do 

tell a plausible story of the current use of good manufacturing 
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practice models in the supplement industry: The use of good 

manufacturing practice models appears to be widespread but far 

from universal, with use more likely the larger the 

establishment. 

Table 7.--Number of Completed Surveys bv SamDling Strata 
I , Product Type I 

erbals and botanicals, including extracts I 
14 131 2 
99 84) 15 4oj 2381 

The mean survey results reflect the degree of uncertainty 

associated with each practice. The use of a survey for this 

economic analysis often required the use of the survey answers 

from more than one question to assess the impact of each proposed 

provision. For example, answers to questions about testing 

herbals might have been combined with questions about whether the 

firms manufactured herbals. Some highlights of the survey are: 

. Plant characteristics: Manufacturers account for 62 

percent of the total firms and 36 percent of 

manufacturers produce vitamins and minerals as their 

primary product. 

. Use of published good manufacturing practice model: 65 

percent of all firms follow some type of good 

manufacturing practice model, primarily food good 

manufacturing practices; 28 percent follow the NNFA 
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good manufacturing practices and 31 percent follow 

FDA'S drug good manufacturing practice requirements. 

Personnel: 67 percent of all establishments maintain 

records of personnel education, training, or 

experience. 

Quality control: 85 percent of all establishments have 

a unit or person responsible for quality control. 

Almost 80 percent of all manufacturers conduct at least 

some type of identity tests on incoming components and 

dietary ingredients and 96 percent of these firms also 

conduct some type of contamination test; 63 percent 

conduct some type of potency test. Nearly 70 percent 

conduct tests on inprocess materials or finished 

products. Of these firms, 97 percent conduct identity 

tests, 94 percent conduct contamination tests and 72 

percent conduct potency tests. Asked whether firms 

hold reserve samples of each finished batch, 75 percent 

answered yes. Of the plants that have production 

processes, 70 percent use production and process 

controls that identify the points, steps, or stages in 

the manufacturing process to prevent adulteration. 

Almost 68 percent of all incoming ingredient or 

component lots are tested now and almost 70 percent of 
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inprocess or finished product batches are tested in 

some manner. 

. Warehousing: 70 percent of warehouses have temperature 

controls and 22 percent have humidity controls. 

l Consumer complaints: Only 19 percent report incidents 
, 

to FDA. 

5. Baseline Risk 

The current number of illnesses caused by poor manufacturing 

practices requires data linking illnesses directly to poor 

practices. Without direct evidence on the number of illnesses 

caused by poor manufacturing practices, we had to use an indirect 

approach. There are two indirect ways to estimate the number of 

illnesses caused by defective products: 

. We could take the number of reported cases and multiply 

by a factor to account for underreporting. 

. We could take the number of defective products and 

multiply by the probability of illness for the given 

defect. 

In an ideal analysis, we would estimate the baseline both 

ways and then compare them. For the analysis of illnesses from 

poor manufacturing practices, however, we did not have sufficient 

data to perform either type of baseline estimate. 

We looked at many sources for information, including 

medical and other literature on adverse events, information from 
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poison control centers, reports to the agency, popular newspaper 

and magazine articles, and surveys of users. The literature 

review was conducted using Medline, Healthstar, Aidsline, 

Cancerlit, and OldMedline (Ref. E12). We found evidence of many 

adverse events associated with dietary supplements. For example, 
1 

one recent survey found that 12 percent of consumers (about 11.9 

million) whcl have used an herbal remedy claim to have suffered 

from side effects or other adverse reactions (Ref. E13). The 

American Association of Poison Control Centers received 6,914 

reports on dietary supplements in 1998 (Ref. E14). In a recent 

survey, 46 percent of respondents answered that people get sick 

from dietary supplements "often" or "sometimes" (Ref. E3). In 

addition, the agency has received many voluntary reports of 

illnesses caused by dietary supplements (Ref. E15). The vast 

majority of the illnesses described in the sources we consulted, 

however, are reported as associated with the ingredients used in 

the products themselves, not with poor manufacturing processes. 

We have no direct evidence on what fraction of illnesses can be 

attributed to manufacturing processes. The anecdotal evidence 

implies that many illnesses could have been caused by poor 

manufacturing processes, but with a few exceptions, no evidence 

explicitly links illnesses to these manufacturing processes. 

The agency's recall records are more useful than the reports 

on illnesses, because the class 1 and class 2 recalls all involve 
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defective products that could have caused illness if ingested. 

The major public health events that have been linked to poor 

manufacturing processes show up in the list of dietary 

supplements recalled. Although the recall data cannot be linked 

directly to illness data, we have found anecdotes, surveys, and 

some medical literature on illnesses that could be caused by 

avoidable manufacturing mistakes. We have recall data that show 

that manufacturing mistakes exist, so we can construct a possible 

link between manufacturing mistakes and potential illnesses or 

injuries. The number of illnesses associated with a recall is 

both variable and uncertain, and could be anything from zero to 

quite large. We concluded that one illness would not be an 

implausibly high average for a recall, so we assumed that a 

recalled product could be a proxy for a single reported illness 

associated with a defective product. We ask for comments on this 

assumption. 

Because there are no well established systems for the 

notification of adverse health events related to dietary 

supplements, and some significant barriers to reporting, we 

assume that unreported illnesses caused by poor manufacturing 

practices are substantially greater than reported illnesses. We 

relied on Ref. El6 to estimate a more precise relationship 

between reported and unreported rates. Based on empirical data 

for drug and vaccine reporting rates among other studies, the 
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author of Ref. El6 determined that for dietary supplements, 

reported illnesses represent at best approximately 1 percent of 

total illnesses (Ref. E16). A similar multiplier of 100 linki] 

known cases of foodborne illness to total incidence is often 

used. We assume that reporting adverse health events due to 

poorly manuf'actured dietary supplements would occur at the same 

proportion as adverse health events caused for other reasons by 

dietary supplements. We show the sensitivity of benefits to the 

choice of multiplier below, in the uncertainty and sensitivity 

analysis of our results. 

The outbreak of eosinophilia-myalgia syndrome (EMS) 

resulting from contaminated L-Tryptophan resulted in the recall 

of the contaminated products. In part based on this example, we 

assume that product recalls can indicate when there are adverse 

health events. We also assume that the reported class 1 and class 

2 recalls that have occurred over the last 10 years represent the 

number and type of recalls that will occur in the future but for 

the implementation of this regulation. From 1990 through 1999, 

the agency received reports on an annual average of 13 class 1 

and class 2 recalls of dietary supplements. If each recall is a 

proxy for a reported illness, then the total number of unreported 

illnesses per year is approximately 1,300. Obviously, to the 

extent that products are successfully recalled, illnesses will be 

avoided. Our assumption is that the recall occurs because at 
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best one person on average has been made ill. We recognize that 

our procedure generated highly uncertain estimates of the number 

of illnesses. The use of recalls to estimate reported and 

unreported illnesses probably generated a distribution of 

illnesses below the "true" distribution, because many illnesses 

occur that are not linked to recalls and are never reported. We 

were not able to determine even the approximate size of the 

underestimation from this procedure. 

We estimated the monetary value of the health benefits from 

CGMP regulations by multiplying the number of illnesses prevented 

by the health costs associated with an illness. The health 

benefits ass,ociated with preventing an illness come from: (1) 

Preventing the loss of productivity, (2) the reduction in pain 

and suffering, and (3) the reduction in expenditures on medical 

treatment. We measured lost productivity indirectly with 

measures of functional state, which includes measures of physical 

function. We estimated the losses caused by pain and suffering 

with a symptom-problem index. We used direct measures of medical 

costs, such as payments to physicians and hospitals.4 

Table 8 of this document contains summaries of our measures. 

of the health effects potentially caused by known instances of 

defective products associated with poor manufacturing processes. 

4The cost of a hospital day is from the Health Care Financing Agency’s Indicator Tables. 
It is the amount per patient day in 1997, adjusted to 1999 dollars. See Ref. E 17. 
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We estimated the health loss per day for the different levels of 

illness severity by summing the lost productivity (as measured by 

functional state) and the loss from pain and suffering (as 

measured by the symptom-problem index'). These losses per day 

can be interpreted as the difference between a day of normal 

health, where normal is defined as the population's health not 

affected by these products, and a day of suffering from the 

health conditions caused by these defective products. The 

numerical scale is a relative baseline that rests on the notion 

of a quality-adjusted life day (QALD). The QALD for a day of 

normal health equals 1; the QALD for death equals 0, The loss of 

QALDs per illness equals the daily loss multiplied by the number 

of days the illness lasts. We converted QALDs to dollars by 

multiplying the index numbers by the value of a statistical life 

day and adding the direct medical costs. 

‘Functional Status Code is a measure of lost mobility (MOB), physical activity (PAC) and 
social activity (SOC). Lost MOB might mean an inability to drive a car. Lost PAC might mean 
walking with physical limitations. Lost SOC might mean self-care is not possible. Symptom- 
problem health utility index is a weighted measure of the cost of each symptom. For example, a 
sick or upset stomach has a utility weight of .290. 
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Table 8.--Summary of Health Effects Based on Potential Illness Associated With Recalls Between 1990 and 1999 ----- 
Problem Quality 1 Duration Medical j Health 

(percent) Life Day (days) 
cost ($) 1 Cost($) j 

Per Event 1 Per Event 
$84 1 $936 ’ 

01 534 
5 0.473 5 800 2,223 
1.2 1 0.563 17 9,100 14,859 - --- 

1 Reactive arthritis (short term) 2 0.42 25 100 6,438 
Reactive arthritis (long term) 1 0.42 5,223 400 1,320,252 

0.04 9,100 5,009,100 
85 6,235 10,650 / 
15 6,235 5,006,325 
50 0.482 3 84 954 
35 0.482 3 2.57% 4.448 

Eosinophilia-myalgia 

Death 
1 I Acute 
2 1 
1 7 Mild 

Moderate 50 0.482 60 84 17,484 
Severe 10 14,964 27,394 
Dental injury, simple 50 0.23 1 I 139 
Dental injury, complicated 12 3,741 
Oral emergency 12 3,741 6,428 
Trachea-esophageal 25 290 

obstruction 
1 Esophageal perforation 1 1 14.964 1 23.343 

Hypervitaminosis D 2 I 100 0.473 3 168 1,022 
Pyridoxine (vitamin B6) 2 2 100 0.482 30 168 8,868 
Super-potent zinc 2 I Mild 50 285 

Yellow #6, red #40, blue 
(undeclared) 

I I 1 Moderate 
I I j Severe - 

2 1 - 
2 5 Mild allergic reaction - 

Severe allergic reaction -. 
Contact dermatitis -~ 

2 1 Abdominal cramps 
- I I 

1 Contact dermatitis 

40 
10 

100 
90 E 10 
50 
10 F 0.473 

1 84 I 1.20 
iii 

‘5 
1 100 0.473 1 X9 

33 Mild 94.9 0.473 3 84 938 
Severe (heart block) 5 1,247 455,883 
Death 0.1 5,000,000 

7 

t 
0.44 

596 
1,247 3,347 

84 4,258 
2 0 529 

2,494 3,346 
84 1,205 

3 84 938 

?phedra (undeclared) I 1 I 1 I Cardiovascular I 14 I I I 1.415 I 3.530 I 

1 

4 I I 

/ 
/ -7 --- -7-- - 

CVS w/chronic 2 2,591 1 457,227 

7 / 84 1 1,206 
54 ~~. ] 0.29 j 1 1 01 174 
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Table 8.--Summary of Health Effects Based on Potential Illness Associated With Recalls Between 1990 and 1999 (Continued) 

No. ofT- 
--- 

Problem Outcomes 
Recalls 

Death $2,507 $5,002,507 
Lactose (undeclared) 2 1 Mild 

intolerance 
Iron poisoning 2 I Mild 
Sulfites (undeclared) 1 I I Mild allergic reaction 

We used the transformed value of statistical life to 

estimate the value of QALD. For the most likely value of a 

statistical life day, we used $630. We derived this value from a 

widely-used estimate of the value of a statistical life: $5 

million. The $5 million estimate is based on calculations 

matching labor market risks with wages for risky jobs. Workers 

in risky jobs tend to receive increased wages to compensate them 

for (usually) small increases in the probability of death. The 

implicit value of a statistical life is the increased wage 

divided by the increased probability of death. The advantage of 

valuing statistical lives with this method is that it reflects 

the observed willingness of workers, and by inference, of the 

whole population of adults, to accept small risks to their lives 

in a real world risk-dollar tradeoff. 

We turn the estimated value of a statistical life into a 

value of a statistical life day by first assuming that the 

workers have a remaining life expectancy of 36 years (Ref. E18). 

Using a 3 percent social rate of time preference, the present 

value of 36 years is 21.83 years. The social rate of time 
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preference is the average long-term real rate of interest, with 

no premiums for risk and other factors that affect interest 

rates. Most analysts use the average real rate on long-term 

treasury bonds (3 to 5 percent in recent years) to represent the 

social rate of time preference. The discounted expected days 

lost ;or a statistical death is 21.83 x 365 = 7,968. Therefore, 

the value of a statistical day is $5 million/7,968, which is 

approximately $630. We use this value to estimate the public 

health benefits from preventing illness. 

In addition to lost productivity and pain and suffering, 

illness caused by supplement contamination leads to direct 

medical costs. Direct medical costs include the cost of 

medicine, hospitalization, and visits to physicians and other 

professionals. We included all estimated medical costs, not just 

out-of-pocket expenses. These full medical costs often are 

missed because most medical care is covered by health insurance 

that separates the bearer of the medical cost (society) from the 

bearer of the utility losses (the ill person). 

The total costs of illnesses caused by the contamination of 

dietary supplements from poor manufacturing practices would be 

the costs per illness (classified by severity) multiplied by the 

number of illnesses (classified by severity). For chronic 

illnesses, the utility losses and medical costs stretch 

indefinitely into the future. We used a real discount rate of 7 
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percent to calculate the present value of chronic medical 

expenditures and utility losses. OMB suggests using a real 

discount rate of 7 percent to analyze the costs and benefits of 

regulations. This rate approximates the marginal rate of return 

on an average investment in the private sector in recent years. 

We uskd a different discount rate for the social rate of time 

preference (3 percent) and the discount rate of future medical 

costs (7 percent). Medical costs, like all expenditures, reflect 

the foregone benefits from alternative investments. The pure 

social rate of time preference can differ from the return on 

private investments. 

6. Benefits and Costs 

Changes in current practices by manufacturers, or consumers, 

or both, cause incremental (marginal) benefits and costs. There 

are several possible reactions manufacturers might have to the 

proposed regulatory requirements: 

. Stop producing dietary supplements and possibly go out 

of business. 

. Move production to a foreign country where compliance 

with these regulations is more difficult to enforce. 

. Comply with part or all of the proposed regulation. 

Consumers will likely be confronted with higher priced dietary 

supplements but also products that are, on average, more uniform 

and higher quality. To the extent that the latter is unknown to 
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consumers, they will probably reduce consumption of dietary 

supplements, perhaps in some cases substituting them with 

alternative products such as foods. 

The benefits from the proposed regulation and the regulatory 

options result from reducing contamination and adopting practices 

that Lill result in consistently high quality dietary 

supplements. Creating industry-wide minimum requirements for 

good manufacturing practices should reduce the occurrence of 

product defects, which in turn should reduce the number of 

illnesses and deaths. Defective products can cause isolated 

cases of illnesses, but also rare catastrophic events such as the 

outbreak of eosinophilia myalgia syndrome (EMS) that resulted 

from the consumption of contaminated L-Tryptophan. That outbreak 

caused 38 deaths and over 1,500 illnesses. 

The provisions that require establishments to maintain 

consumer complaint files related to manufacturing practices will 

generate additional health benefits. The use of these files by 

manufacturers and the agency will help identify dietary 

supplements that were manufactured or contaminated in ways that 

could cause a significant or unreasonable risk of illness or 

injury. These records may reduce the likelihood of catastrophic 

events, because a cluster of illness complaints could be 

identified, and preventive action taken before the number of 

illnesses reached catastrophic levels. 
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Improved product quality will also reduce the number of 

products recalled. Certain manufacturing practices, such as more 

frequent finished product quality testing, help establishments to 

identify problems before the products are released for 

consumption. If defective products are caught before they are 
3 

released, they will not be recalled. 

Creating minimum requirements should also generate benefits 

for consumers by reducing the variation in product quality. 

Creating verifiable minimum manufacturing requirements reduces 

the private effort necessary to distinguish products 

manufactured, packaged, and held using good practices from those 

using poor practices. Reducing the effort needed to find 

products with the identity, purity, strength, quality, and 

composition, among other characteristics, creates a potentially 

substantial, though implicit, benefit for consumers. 

The benefits from the proposed rule, then, are from: 

l Reduced health costs caused by the reduced number of 

illness; 

. Fewer product recalls, and; 

. Gr,eater assurance of consistent and better quality 

products. 

a. Reduced illnesses. The proposed regulation would 

improve the safety of dietary supplements, which would reduce the 

number of il:Lnesses and the probability of deaths caused by 
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manufacturing problems. The proposed rule would also improve 

product safety through the provisions requiring records and 

investigaticns of consumer complaints related to manufacturing 

practices. We assumed that the proposed rule would reduce both 

sporadic illnesses and catastrophic outbreaks. We estimated the 
, 

reduction of sporadic or annual illnesses by using the agency's 

recall records as evidence of possible illnesses; class 1 and 

class 2 recalls of dietary supplements all involved adulterated 

products that could have caused illness if ingested. We 

estimated the reduction of illnesses from preventing catastrophic 

events by using the public health effects of the outbreak of EMS 

that resulted from consumption of contaminated L-Tryptophan. 

i. Reduced illnesses estimated from recall data. For 

annual illnesses, we used this formula for estimating the 

benefits from fewer illnesses: 

Marginal health benefits = 

baseline (or current) number of illnesses caused bv Door 

manufacturina Dractices x 

expected reduction in the number of illnesses brouaht about 

bv the prooosed reaulation x 

health cost saved per prevented illness. 

We estimated the annual expected health benefits for the 

proposed rule by taking the values in table 8 of this document 

and weighing them by their incidence in the table. We computed 
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the expected health benefits from preventing a single illness (of 

any type) associated with a class 1 recall as a weighted average 

of all potential illnesses (see table 8 of this document), with 

the potential illness divided by the total number of class 

recalls. 

The following formulas show how we calculated the average 

health benefits of preventing a single illness associated with a 

class 1 recall. 

Shealth,, = (QALD x days x $ per QALD),, + $ medicalIj 

EB, = ci (flj x Shealth,,) 

EB [Cl] = cI, (W, X EB,) 

WI = rj/(Cj rj) 

where: 

$healthij = health costs of severity level i of illness j; 

QALD = quality adjusted life day; 

$ per QALD == dollar value of a statistical day; 

$ medical = direct medical costs; 

Ebj = expected health benefit from preventing a single case of 

illness j; 

fIj = frequency of severity i of illness j (C fIj = 1); 

m = number of levels severity for illness j; 

EB [cl], EB [c2] = expected benefits from preventing an average 

illness associated with a class 1 recall or a class 2 

recall; 
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w, = weight of illness j; 

rl = number of product recalls for hazard j; 

n = number of hazards or potential types of illness. 

We then repeated the procedure for class 2 recalls and the 

associated illnesses in table 8 of this document. Table 9 of 

this bocument shows the average value of preventing a single 

illness associated with class 1 and class 2 recalls. 

We estimated the annual marginal health benefits as the 

health benefiits per illness for each class of recall multiplied 

by the estimated number of recalls. 

Health Benefits = 

(EBTcll x estimated annual number of class 1 illnesses 

prevented) + 

(EBTc21 x estimated annual number of class 2 illnesses 

aevented). 

To estimate the number of illnesses prevented, we started 

with the average annual number of products recalled for the 

decade 1990 to 1999--six class 1 and seven class 2. As discussed 

above, we then assumed that these recalled products represented 

proxies for about 1 percent of all illnesses caused by these 

problems leading to the recalls. With that assumption, we get 
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600 illnesses from class 1 recalls and 700 illnesses from class 2 

recalls (see table 9 of this document)6. 

Table 9 of this document shows the estimated value of the 

health benefits from the proposed rule using class 1 and 2 recall 

data. 

Table 9.--Health Benefits Using Recall Data 
otal number of ilhxsses prevented, recall base 
otal number of illnesses associated wit31 class 1 recalls I 

700 
$6O,OOC 

$5,000 
$39 m&or 

ii. &alth benefits from Dreventins a rare CatastroDhic 

event. We estimated the marginal health benefits from reducing 

the probability of a catastrophic event as follows: 

Marginal health benefits = 

Chanse in Drobabilitv of rare CatastroDhic event caused bv 

poor manufacturing Dractices brought about bv the oronosed 

regulation x the number of illnesses caused bv the rare 

event :c health cost saved per illness. 

6 We used a probability distribution to represent the uncertainty associated with the 
number of illnesses. We modeled the number of illnesses prevented for each class as the average 
number of recalled products plus a negative binomial distribution representing unknown cases. 
The negative binomial distribution estimates the number of failures (unknown cases) that will 
occur before some number of successes (known cases) for a given probability of success. In the 
negative binomial distribution, we assumed that the number of recalled products were reported 
cases and that the probability of reporting equaled 1 percent (Ref. E16). The result is that the 
mean estimated number of illnesses is 100 times the reported number of recalls. 
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In 1989, there was a widespread outbreak of EMS resulting 

from consumption of contaminated L-Tryptophan. More than 1,500 

cases (175 acute illnesses and 1,287 chronic illnesses) and 38 

deaths were identified in 50 states (Refs. E21 and E22). The 

outbreak prompted a recall of all dietary supplements that 

contained more than 100 mg per daily dose, which later was 

expanded to almost all products containing L-Tryptophan. We used 

the public health cost of this event as an estimate of the cost 

of a future rare catastrophic event associated with dietary 

supplements. 

EMS is characterized by severe myalgia and elevated 

eosinophils counts. Some of the most common symptoms are 

fatigue, weakness, fever, and arthralgia. Although a repeat of 

the EMS outbreak is not expected, it is an example of the rare, 

catastrophic events that should be prevented or mitigated by the 

proposed CGMP regulation. The testing provisions of the proposed 

regulation should reduce the probability that contaminated 

ingredients would be released to the public. The provisions for 

keeping complaint files and investigating complaints would allow 

more rapid identification of a major health event; the defective 

products could be identified and withdrawn well before the event 

claimed as many victims as L-Tryptophan. 

To estimate the benefits from preventing reduction in the 

probability of a rare catastrophic event occurring, we first 
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estimated the period between now and the last rare catastrophic 

event, 1989, and we needed to make baseline assumptions about the 

likely time interval between events. The last catastrophic event 

occurred over 13 years ago, so we assumed that the lower bound 

would be 50 years. For lack of data, we then assumed a uniform 

probability distribution between these two bounds, which leads to 

a rough est.imate of once in 30 years. We do not know how likely 

rare events are, nor do we actually know the likelihood of 

reducing these events by the proposed regulation. There can be 

no conclusive empirical support for the likelihood of a future 

event becau;se the past may not predict the future in the absence 

of a stable frequency distribution that reflects a statistically 

significant number of similar events. All we know is that such 

an event occurred at least once in the recent past, and remains a 

possibility. We recognize that our lack of information about 

such events creates significant uncertainty about the social 

costs of these events and the health benefits from reducing their 

impact. Our estimate is meant to convey the potential or 

hypothetical enormity of such an event, not the certainty of such 

an event. 'We would like comments regarding our estimate of such 

an event. 

The he'alth cost of the EMS outbreak was large because of the 

number, sevlerity, and duration of the cases. One followup study 

(Ref. E21) found 88 percent of EMS patients were still 
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symptomatic 21 to 64 months after onset. The symptoms associated 

with EMS also frequently lead to activity limitations. Another 

study of victims (Ref. E22) found that 74 percent of symptomatic 

EMS sufferers were limited in their functions 12 months after the 

onset of illness. 

To find the health cost of the outbreak, we estimated the 

cost of the following health outcomes: Death, acute illness 

only, chronic illness with no activity limitation, chronic 

illness with mild activity limitation, chronic illness with 

moderate limitation, and chronic illness with severe limitations. 

To determine the cost for each of these health outcomes, we 

multiplied the lost quality-adjusted life days over the duration 

of the illness by the value of a life day. For medical costs, we 

estimated the cost of hospitalization for the EMS patients who 

required hospitalization (32 percent of all victims), by assuming 

3 days per hospital stay. We used $1,284 as the cost per day of 

time spent in a hospital (Ref. E17). We assumed that chronic 

sufferers visited the doctor once a year at a cost of $84 per 

visit. We estimated the total cost of the event to be about $2 

billion. Most of the cost of the outbreak comes from the deaths 

and severe chronic illnesses. Table 10 of this document shows 

the values used in the calculation. Note that the categories are 

not mutually exclusive. The average age of victims was about 50, 

so the value of statistical life was adjusted accordingly. If 
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the event occurs about once in 30 years in the absence of the 

proposed rule, then the expected average annual cost would be 

about $66 million. 
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onic ihess not h 

Swere chronic illne: 

The benefits attributable to this proposed rule from 

preventing a rare catastrophic event are highly uncertain. We do 

not know if such an event would, in the absence of the proposed 

regulation, ever occur again. The EMS outbreak may have been a 

unique event, although the recent severe public health effects 

associated with aristolochic acid in Europe show that such 

similar events remain possible (Ref. E23). We also do not know 

that if another catastrophic event occurred, the health effects 

would be as large as for L-Tryptophan. Some of the smaller 

clusters associated with dietary supplements could 

small events potentially prevented by the proposed 

regulations (Ref. E15). 

represent 

CGMP 

We inc:Luded reducing the likelihood of a catastrophic public 

health event as a benefit of the rule because the battery of 

checks and controls that would be required under the proposed 

regulation would reduce the likelihood of such an event occurring 

again. In particular, the requirement that establishments keep 

records of consumer complaints should lead to early 
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identification and prevention of potential catastrophic events 

related to manufacturing practices. 

Our estimate of the health benefits associated with this 

proposal is based on two models that estimate future illnesses 

and deaths prevented by this proposed rule: Illnesses caused by 

sporadically adulterated products and predicted by recall data; 

and rare catastrophic outbreaks of illnesses, as predicted by one 

previous event in the United States and corroborated by one in 

Europe. The frequency and magnitude of a rare catastrophic event 

is largely hypothetical. In contrast, sporadic illnesses are 

small but frequent events that happen routinely. Small sporadic 

events are characterized by significant underreporting primarily 

because of the difficulty linking an illness with the cause of an 

illness. Determining the cause of an illness in small sporadic 

events is made even more difficult because only the most serious 

illnesses are likely to be reported and because of the difficulty 

of linking the cause of an illness with poor manufacturing 

practices. Catastrophes are large but infrequent events that 

create hundreds of illnesses with reporting that is close to 

complete because the public health system typically devotes 

considerable care in identifying the origin and magnitude of the 

problem. Adding these two models should not lead to double 

counting the health benefits. Double counting would most likely 

occur if a recalled product caused both sporadic illnesses and a 
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catastrophic number of illnesses and the public health system 

accurately recorded the full number of both sporadic and 

catastrophic illnesses. 

b. Fewer oroducts recalled. Implementation 

regulation would reduce the number of adulterated 

distributed to the public, which would reduce the 

products recalled. Manufacturing practices, such 

of the proposed 

products 

number of 

as testing of 

finished products and better recordkeeping, will increase the 

ability of establishments to identify problems before products 

are released for distribution. If adulterated products are 

caught before they are distributed, they will not be recalled. 

To estimate the direct benefits from fewer recalled 

adulterated dietary supplements, we estimated the baseline number 

of annual recalls of dietary supplements due to contamination 

before the proposed regulation. From 1990 to 1999, FDA received 

reports on an average of 20 recalls per year (Ref. E12). The 

average figure reported here includes class 3 recalls. The 

number of units of dietary supplements for each recalled product 

varied, so we used a distribution per recalled product of 1,000 

units to 34,000 units (Ref. E12). Product price also varied, 

with most prices falling between $5 per unit and $9 per unit; we 

used a most likely price of $7.70 per unit. We also included an 

adjustment f:or the goodwill lost by the establishment as a result 

of the recall. Studies of changes in market valuations of firms 
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after recalls indicate that the value of lost customer goodwill, 

based on the decline of the share price of publicly traded stocks 

from recalls is often as large as the cost of the recall itself 

(Ref. E24). We multiplied the direct cost of the recall by two 

in order to include the lost goodwill. The result is an 
, 

estimated savings of about $3 million per year. 

We based the estimated benefits from fewer recalled products 

on our recall data. If there were private recalls due to 

contaminated supplements that were not included in our data, the 

benefits from reduced recalls may be understated. 

C. Reduced hypothetical search costs as a measure of the 

benefit from increased assurance of uualitv. Consumers incur a 

cost if they purchase products but do not get the quality of 

product they anticipated. Determining the cost they incur is 

difficult, because we cannot look at the price of poor quality 

products and conclude that consumers paid too much, even when 

they did not get the quality they anticipated. We cannot 

disentangle the price consumers are paying, from the price they 

should be paying, because we assume consumers expect some unknown 

number of their products may not meet their expectations but 

purchase them anyway. In other words, we cannot rule out the 

possibility that the purchase price already incorporates the 

expectations of consumers that some products will be lVlemons.ll 

Because we cannot look into the minds of consumers to determine 
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their expectations or their willingness to pay for these 

products, we can only estimate the benefits from more uniform 

quality by estimating the changes in behavior that would occur if 

consumers were aware of the change in quality brought about by 

the proposed rule. In other words, we assume that if the quality 

attr;butes of dietary supplements were observable, then consumers 

would spend time searching for those attributes, as they do for 

other goods.. We measured this benefit as a reduction in the 

hypothetical search costs for product quality, meaning the 

identity, quality, purity, strength, and composition claimed on 

the label. 

The hypothetical measure of quality starts by assuming the 

existence of a baseline amount of search necessitated by the 

existence of poor manufacturing practices. Our hypothetical 

consumers must search for products made with good manufacturing 

practices, because they cannot take such practices for granted 

when purchasing dietary supplements. Although the search we use 

as a measure of the benefits from improved quality is 

hypothetical,, the values we use in estimating our search model 

are based on data and inferences about real searches for other 

products. 

To get the products they want, people search across the 

range of market alternatives. Several recent articles have noted 

the large variation in product quality for different goods and 



394 

services (R'efs. E25, E26, and E27). Searching takes time and 

resources that could be used for other purposes, so a regulation 

that reduces search provides measurable benefits to consumers. 

To reduce the effort-devoted to searching, consumers of dietary 

supplements should therefore be willing to pay some amount. We 

lack,' however, a measure of what they would be willing to pay, 

partly because some consumers may not know that dietary 

supplements may contain more or less (or something not even 

expected) of what they think they are buying. Indeed, if 

consumers of dietary supplements could determine the quality of 

these products by merely examining the product or the label, the 

market alone would be sufficient to ensure that firms responded 

to consumer preferences for product quality. Consumers would 

search for those brands that are more likely to have the desired 

quality, and manufacturers would most likely adopt sufficient 

quality controls to satisfy consumer preferences. The market 

response is weak now because only some consumers know that 

product quality problems exist, and even these consumers must 

rely on imperfect information. If there were uniform quality 

control practices throughout the industry that ensured against 

product quality defects, consumers would not have to search for 

the product s that they believe are free from contamination or 

have the identity, purity, strength, quality, and composition 

they want. Consumers could more reasonably assume that all 
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products are free from contamination and have the identity, 

purity, strength, quality, and composition stated on the label. 

We faced the problem of trying to measure what people would 

pay for more uniform products quality if they knew that 

manufacturing quality requirements did not already exist. To 

estimate what people would pay, we start with the hypothetical 

behavior of people aware of the lack of uniform product quality; 

we call these hypothetical people the t'sophisticated consumers.11 

Sophisticated consumers spend time searching for signals 

about the quality of dietary supplements. The proposed CGMP 

regulations would reduce the amount of search (by some uncertain 

amount) carried out by these consumers. The benefits of the 

rule, however, would not be confined to sophisticated consumers. 

We also expect "naive consumers11 to enjoy the benefits. Naive 

consumers would incur the costs of additional search once the 

correct or adverse information about quality is available, suffer 

from worry or an illness from taking poor quality products, or 

incur the cost of paying for products that do not meet their 

needs (Ref. E28). Once good practices are in place they would 

avoid these costs. Naive consumers are those who fail to search 

for quality or search little not because they do not care but 

because they do not know that quality varies as much as it does. 

In other words, they lack the information that problems exist; if 

they know about the problems, they would search or be willing to 
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pay more to ensure that supplements they consume meet minimum 

quality standards. Although these naive consumers may not change 

their behavior in response to the proposed CGMP regulation, they 

would nonetheless enjoy the benefits. The naive consumers, of 

course, also represent real consumers of dietary supplements. 

The cotal benefits of the quality standards part of the proposed 

rule will be the implicit value of the gain in product quality 

enjoyed by all consumers. 

The problem is to measure that gain based on hypothetical 

searches. We needed to use data from searches in other markets, 

because we found no information on direct or indirect searching 

for minimum dietary supplement quality standards. For the 

sophisticated consumer, we assumed that the value of search time 

should be approximately the same as the willingness to pay for an 

attribute of the good. Sophisticated consumers will 

hypothetically search until the expected benefit of continued 

searching is less than the expected cost of continued searching. 

The total cost of search time will, on average, be no more than 

the expected cost of the additional quality desired. Search time 

includes the time spent: Reading product labels and other 

literature about the product, comparing one product with other 

products, examining the product itself (sometimes carefully), 

thinking about the product, and second guessing final decisions. 

It might also include the time actually shopping for the product: 
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Finding the locations where the product is sold, driving there 

and back, waiting in checkout lines, and walking up and down the 

aisles. 

We used information on shopping times for a range of 

products to derive an estimate for the hypothetical search time 

for dietary supplements. We assumed that some fraction of 

shopping time is pure search time, although we also recognize 

that search time includes more than the search for product 

quality. Some search time, for example, is for price, efficacy, 

and other attributes. The reduction in search time for the 

sophisticated consumer would therefore be at most a fraction of 

total searchL time for dietary supplements. The measure of time 

saved then is: 

Reduced search time due to CGMP regulation = 

shonoins time x 

fraction of shonpins time spent searchins x 

fraction of search time associated with searches for oualitv 

X - 

fraction of search time associated with searches for o-ualitv 

that would be eliminated if CGMP rule suaranteed minimum 

oualitv, 

We took the estimated reduction in hypothetical search time 

for the sophisticated consumer and applied it to all consumers to 

get an estimate of the implicit benefits of establishing minimum 
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quality standards. This estimated saving in hypothetical search 

time is not a forecast of reduced shopping time; it is a proxy 

measure of the benefit from reduced variance and improved mean 

product quality. We anticipate little or no change in aggregate 

shopping time for dietary supplements. 
, 
We converted the time measure into a monetary measure by 

multiplying the time reduction for sophisticated consumers by the 

average wage rate. The benefits measure reduced search time 

associated with improved quality assurance: 

Qualitv assurance benefits = 

reduction in search time (in hours ner vear) ner 

sonhisticated consumer x 

average wage rate ner hour x 

total number of consumers. 

The shopping time model is an indirect approach to measuring 

benefits in ,a market with asymmetric information; it is not a 

prediction about how shopping behavior will change in that 

market. Indeed, we believe that most of the beneficiaries of 

this part of the rule will never recognize that they are 

beneficiaries. 

Standardization imposes minimum requirements on 

manufacturing, which in turn should reduce the variance of 

product quality. The reduction in product quality variation 

should reduce the amount of information sophisticated consumers 
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need to acquire before purchasing dietary supplements (Ref. E29). 

People need not rely as much on such indicators as brand names, 

price, place of purchase, articles in consumer magazines, or 

advertising to determine the likelihood that dietary supplements 

meet minimum quality standards. 
1 
Although no studies deal with dietary supplements directly, 

the literature on consumer search for other commodities provides 

insights that increase our understanding of the search costs for 

supplements (Refs. E30 and E31). Duncan and Olshavsky (Ref. E32) 

surveyed buyers of television sets and found that 88 percent of 

respondents performed some type of search activity before 

purchase. In a study (Ref. E33) of consumer search for microwave 

ovens, the average buyer of a new microwave oven was willing to 

search for fiour alternative products. Search for groceries has 

been characterized as a two-stage process (Ref. E34). First, 

people engage in prestore activities, such as reading 

advertisements, writing shopping lists, clipping coupons, and 

comparing stores. Second, people engage in search activities at 

the store, including price and product comparison and search for 

items with coupons. Most people devote time to search activities 

for all but the most routine purchases. ' 

To estimate the reduction in hypothetical search costs from 

the proposed rule, we started with estimates of the time 

consumers spend in search for groceries and other household 
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purchases (including durable goods). We assumed that the search 

time for these products was related to shopping time. Because 

search costs include the costs of evaluating magazine articles or 

brochures, the costs of obtaining a friend's advice, and the 

costs of instore product comparisons, our estimates will not 

correspond precisely to the actual costs of search for these 

products (Ref. E35). We believe, however, that the measure will 

be a reasonable approximation. Although search time often takes 

place outside of measured shopping time, measuring search time as 

some proportion of total shopping time should generate a 

plausible if not a precise estimate. 

We generated three models of search time for dietary 

supplements, based on three separate studies of shopping time: 

0 Drug Store 

0 Use of Time 

0 Grocery Store 

We used three models based on different assumptions because 

using a range of studies reduced the likelihood of systematic 

bias in our analysis. 

The druq store model. The drug store study recorded the 

amount of time people spent looking at an item on the shelf 

before making a purchase (Ref. E36). Customers, on average, 

spent 3.75 minutes studying a product before purchasing it. 

Although there are quality standards in place for over-the- 



401 

counter drugs and not for dietary supplements, we assumed that 

this represented a measure of the amount of time the 

sophisticated consumer might spend searching for a product with 

the desired quality. 

The use of time model. The Americans' Use of Time Project 

(Ref.' E37) used time diaries to study how adults spent all of 

their time. The study collected data from over 3,500 adults on 

use of time. Data from these time diaries reveal that adult 

Americans spent about 364 minutes per week shopping for personal 

consumption items, such as groceries and other household 

products. 

The grocerv store model. In the grocery store study, hidden 

observers tracked and recorded shopping time in the store (Ref. 

E38). The study found that people on average spent about 21 

minutes shopping in the grocery store. By combining estimated 

time per trip with the Food Marketing Institute's (Ref. ElO) 

finding that consumers average about 2.2 grocery shopping trips 

per week, we generated an estimate of search time for all grocery 

store purchases of 46.'2 (= 2.2 x 21) minutes per week. 

For each of the models, we needed to make assumptions to 

convert shopping time for other commodities into search time for 

dietary supplements. Table 11 of this document shows the 

assumptions and information used in each model. 
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Table 1 I.--Three Models of Search Time: Assumptions Used in Simulations 
Drug Store Model 

Value or Distribution Source and Notes 
3.75 Ref. E30 
6.57 ReE E4 

$15.65 per hour, or $0.26 per minute Ref. E42 
273 million Ref. El9 
3.2 (based on uniform distribution, 0.1 Based on number of attributes 

to 0.3) consumers search for 
Use of Time Model 

Value or Distribution Source and Notes 
346 Ref. E37 

$15.5 billion/$6,250 billion Ref. E4 and El9 
I 
b15.65 perhour, or$0.26perminute Ref. E42 
205 million Ref. El9 
3.7 (based on uniform distriiution, 0.4 Based on descriptions of shopper 

to 1.0) behavior 
Fraction of search time devoted to 0.2 (based on uniform distribution 0.1 Based on number of attributes 

searching for quality to 3.0) consumers search for 
Potential reduction in search time 33% most likely (could be between 15 Based on likelihood ofproblem and 

attributable to CGMP regulations and 50%) likelihood that search will decline 
proportionally, and the expert 
opinion of pharmacists 

Grocery Store Model 
Variable Vahre or Distriiution Source and Notes 
Weekly shopping time for groceries in 46.2 Ref. E38 

$15.5 billion/$710 billion Ref. E38 

$15.65 perhour, or $0.26 per minute Refk E4 and El9 
205 million Ref. El9 
0.7 (based on uniform distribution, 0.4 Based on descriptions of shopper 

to 1.0) behavior 
0.2 (based on uniform distriiution, 0.1 Based on the nlzmber of attributes that 

to 0.3) consumers search for 
33% most likely (could be between 1% Based on likelihood of problem, the 

attributable to CGMP regulations and 50%) likelihood that search will decline 
proportionally, and the expert 
oninion of Dharmacists 

The drug store data generated a direct estimate of search 

time. In the drug store model we assumed that the time spent 

standing in front of the drug product could be used to estimate 
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the time searching for dietary supplements. We then used data on 

the number of products purchased per person and the total U.S. 

population to generate an estimate of annual search time for 

dietary supplements. 

To estjlmate the time spent searching for supplements from 

the &se-of-time study, we assumed that the share of all shopping 

time devoted to supplements would be proportional to the share of 

a consumer's, budget spent on supplements. We recognize that it 

could well ble higher if supplements require more search than the 

average commodity. According to an industry source and FDA 

projections, consumers spent about $15.5 billion on dietary 

supplements in 1999 (see table 5 of this document). Consumers 

spent about $6,250 billion on all personal consumption in 1999, 

which means that dietary supplements accounted for about 0.24 

percent of those expenditures. Personal consumption expenditures 

included in this estimate are food, alcoholic beverages, 

housekeeping supplies (such as laundry and postage), household 

furnishings and equipment (such as furniture and appliances), 

apparel (includes footwear), personal care products and services, 

reading materials, tobacco products, and smoking supplies. 

Annual shopping time per person for dietary supplements would 

therefore be about 44.6 minutes per year (= ($15.5 billion/$6,250 

billion) x 346 minutes per week x 52 weeks). We converted 

shopping time to search time by assuming that search time equaled 
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40 to 100 percent of shopping time. Total search time equaled 

search time per adult multiplied by 205 million adults. We 

assumed that all adults would perform search, although we 

recognize that not all adults consume dietary supplements and not 

all search is conducted by adults. Children might search for 

these products also. The opportunity cost for children, as 

measured by their wage rate is much less then for adults, so we 

assumed their search time could be ignored. We used the total 

adult population rather than just the adult consumers of dietary 

supplements, because the shopping time studies are for all 

adults. 

We estimated search time in the grocery store model with 

assumptions similar to those in the use-of-time model. We 

assumed that the ratio of search time for supplements to search 

time for groceries would equal the ratio of expenditures on 

supplements to expenditures on groceries. Estimates from the 

1998 Consumer Expenditure Survey (Ref. E39) (adjusted for changes 

in prices between 1998 and 1999) reveal that consumers spent 

approximately $710 billion on grocery store purchases in 1999. 

Grocery store purchases included food, alcoholic beverages, 

housekeeping supplies, personal care products, tobacco products, 

and smoking supplies. Annual shopping time per person for dietary 

supplements would therefore be about 52.5 minutes per year (= 

($15.5 billion/$710 billion) x 46.2 minutes per week x 52 weeks). 
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We again converted shopping time to search time by assuming that 

search time equaled 40 to 100 percent of shopping time. Like the 

estimate from the use of time model, this value was then 

multiplied by 205 million adults. 

We used these three models based on different assumptions 

beca&e we wanted to explore a range of studies to avoid 

systematic bias in our analysis. We recognize that the three 

estimated annual search times for dietary supplements do not 

represent the search for quality alone. Consumers search for a 

variety of fleatures; only part of every search will be devoted to 

quality. We assumed that 10 to 30 percent of pure search time 

involves quality searches. Estimating the impact of CGMP 

regulations on consumers' search time is difficult, since no 

previous studies have analyzed the changes in search time 

following the adoption of CGMP regulations or from increases in 

product quality standardization. However, a consistent finding 

from the literature is that search time should decline following 

a decrease in the variation in product quality (Refs. E35 and 

E40). In the absence of previous empirical studies, we assumed 

that the proposed rule would reduce the hypothetical search time 

for quality "the search time of sophisticated consumers" by 1 to 

50 percent, with 33 percent the most likely value. A survey of 

pharmacists reported their belief that 30 percent of their 

customers place manufacturing quality as a top priority in 
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selecting one herbal over another (Ref. E41). We also used 

evidence from product tests that indicated that up to 33 percent 

of products were missing key ingredients or contained unwanted 

ingredients (Refs. E25, E26, and E27). If the proposed rule 

guarantees that products will contain what the label claims, then 

perhaps search time for quality will decline by that percentage. 

To estimate the value of the possible reduction in searching 

for quality, we multiplied our estimated time saving by the 

average wage rate, which is an estimate of the value of time. 

The average hourly wage rate for U.S. workers was $15.65.7 We 

ran computer simulations of all three models. The results for 

the three models are shown. in table 11 of this document. 

d. Other benefits. -- The proposed regulation could also 

reduce the total time and effort that all covered establishments 

expend to monitor ingredient suppliers and holders of their 

products. Because all ingredients and holders would be subject 

to the same uniform minimum requirements, variation in their 

practices would decline, so firm monitoring of upstream and 

downstream vendors could decline. 

The provision that requires establishments to maintain 

complaints files would allow a manufacturer to more readily be 

able to identify a product that causes a significant or 

’ Personnel Employment, Hours, and Earnings. Series ID: EES00510006 Seasonally 
Adjusted, Industry: Goods-producing Data Type: Average hourly earnings of production 
workers, Employment Cost Index, Bureau of Labor Statistics. 



407 

unreasonable risk of illness or injury. The manufacturer can 

then take necessary steps to prevent any additional adverse 

health impact. We have attempted to quantify this benefit for 

preventing catastrophic events, but not for reducing smaller 

risks. FDA adverse event reports, however, imply that many such 

smali events occur, and the proposed rule could prevent some of 

them (Ref. E15). 

In addition, if the same adverse events show up in 

complaints received by different firms selling products with the 

same or similar manufacturing problems, no one firm selling such 

products may recognize the need to investigate the complaints 

especially if the risk is relatively low. Because we would have 

access to complaint files, our review would be more likely than 

any individual firm's review to identify the need to investigate 

the complaint because of a reasonable possibility of a 

relationship between the manufacturing process of a dietary 

supplement and the adverse event. 

e. ma1 measured benefits. The total measured benefits 

from the proposed rule are the sum of the value of health 

benefits, the value of the reduced number of product recalls, and 

the reducticln in hypothetical search costs. Table 13 of this 

document shows the total benefits. 



408 

Table 12.--Three Models to Estimated Search Cost Savings I 
Baseline Model Cost Savings 

e of three baseline models 

Sll9miUion 
$109 millior 

Table 13.--Summary of Annual Benefits 
Benefits MealI 

$39 millior 
$66 million 

$3 millior 

educed consumer search (from table 12) $109 million 
$218 millioq 

7. costs 

The same changes in practices that produce benefits also 

have costs, the opportunity costs of not doing what consumers and 

manufacturers are now doing. The proposed regulation would 

require dietary supplement establishments to adopt some new 

practices in order to manufacture, package, and hold their 

products. The costs incurred for those who choose to comply will 

be for personnel, grounds and physical plant, equipment and 

instrumentation controls, quality control and laboratory 

operations, production and process controls, handling consumer 

complaints, and holding. In some cases, establishments would 

need to make capital improvements to the physical plant, add or 

replace equipment or controls, perform additional maintenance, 

keep records,, carry out tests, or execute a variety of additional 

tasks that they may not have previously performed. We estimated 

the additional costs of production associated with the proposed 
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rule and the leading regulatory options, using the survey (Ref. 

E2) to estimate baseline manufacturing practices. 

a. mcriotion of the costs. To estimate costs for the 

dietary supplement industry, we initially divided the industry 

into four pr'oduct categories and three size categories. Because 

the slurvey showed that there were only a few establishments in 

some categories, we consolidated the size and product into three 

size categories. The size categories were: 

l Very small (fewer than 20 employees) 

l Small (20 to 499 employees) 

l . Large (500 or more) 

Although this consolidation glosses over the important 

differences across products, the purpose is to estimate the broad 

average costs of the rule. 

For each category, we constructed a cost model that included 

every provision of the CGMP regulations that the proposed rule 

requires or recommends. We then attached a cost to each 

provision that had an activity associated with it. Most 

provisions did not have costs attached to them, mainly because 

they were either descriptive or the costs were included 

elsewhere. For the rule as a whole, we estimated the marginal, 

or additional costs for over 70 provisions of the proposed rule. 

We expressed the cost as cost per unit, with the unit being 

either the establishment, the number of employees, or the annual 
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number of batches produced. The costs of this proposed rule 

included the following general activities: Sanitation, 

production and process controls, holding and distributing, and 

consumer complaints. 

b. Costs of zactivities. i. Sanitation. 

SaniYation includes both one-time capital improvements and 

ongoing efforts. Some provisions of the proposed regulation may 

require establishments to perform one-time capital improvements 

to their physical plant facilities. 

The proposed regulation would also require, if not already 

in place, physical plant owners to install new or additional 

plumbing systems to carry additional water or sewage, additional 

toilet or hand washing facilities, additional facilities for 

trash disposal, or new signs to instruct employees. The proposed 

regulations might also require establishments to add space in 

order to keep equipment and materials father apart, which will 

help to prevent contamination or mixups. Other possible capital 

expenditures (among many other possible requirements) include: 

l Replacing floors, walls, or ceilings with smooth, hard 

surfaces; 

l Changing fixtures, ducts, or pipes that might be a 

source of contamination by dripping or condensation; 
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0 Adopting ventilation control systems including filters, 

fa:ns, or other air-blowing equipment to prevent odors 

or vapors; 

0 Ad'ditional lighting to ensure that equipment, contact 

surfaces, or other areas where supplements are 
v examined, processed, or held can be adequately seen. 

Sanitation also requires that equipment utensils must be of 

suitable design, construction, and workmanship to enable them to 

be adequately cleaned and maintained. To meet this requirement, 

some establishments may need to provide additional maintenance or 

additional cleaning and sanitation for their equipment and 

utensils. Also, freezers and cold storage compartments used to 

slow or arrest the growth of microorganisms must be fitted with 

thermometers to accurately show the temperature within the 

compartments. Instruments and devices used in manufacturing must 

be accurate, adequately maintained, and adequate in number. To 

meet this requirement establishments might have to purchase new 

equipment, replace old equipment, or provide additional 

maintenance to existing equipment. 

ii. Production and nrocess controls. Production and 

process controls are the main preventive mechanism to ensure the 

identity, purity, quality, strength, and composition in the 

proposed rule. Establishments must implement a system of 

production and process controls that covers all stages of 
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processing, from the receipt and acceptance of components, 

dietary ingredients, dietary supplements, packaging, and labels 

through the release for distribution and holding of the dietary 

ingredients and dietary supplements. Establishments must 

identify points, steps, or stages in the manufacturing process 

where control is necessary to prevent adulteration. 

Establishments must also establish specifications for the 

identity, quality, purity, strength, and composition of 

components, dietary ingredients, or dietary supplements. 

Establishments must monitor the points, steps, or stages in the 

batch production, as specified in the master manufacturing 

record, where control is necessary to prevent adulteration. 

Establishments must establish specifications for packaging to 

ensure that containers or closures that come into contact with 

dietary ingredients or dietary supplements are not reactive or 

absorptive and are composed of substances that are safe for use 

in or on food. 

Establishments that have not already done so must establish 

a quality control unit with one or more individuals that have 

with the authority and responsibility to review the results of 

monitoring, make decisions on the disposition of materials, and 

identify whether actions taken to correct any deviations are 

appropriate. The quality control operation must ensure that 
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components, dietary ingredients, and dietary supplements conform 

to specifications. 

iii. Eoldins and distributinq. Establishments must hold 

and distribute dietary ingredients and dietary supplements under 

appropriate 'conditions of temperature, humidity, and light so 

that the ide:ntity, quality, purity, strength, and composition of 

the dietary ingredients and dietary supplements are not affected. 

Establishments must also identify and hold components, in-process 

materials, and dietary supplements under conditions that will 

protect them against mixups and physical, chemical, and microbial 

contamination. Packaging materials must also be protected 

against deterioration. Establishments that do not now perform 

these requirements and the other provisions associated with 

holding will incur a compliance cost. 

iv. Co:nsumer comolaints. The quality control unit must 

review all consumer complaints involving the failure of a dietary 

supplement to meet any of its specifications, or the failure to 

meet any other requirements under proposed part 111, including 

those specifications and other requirements that, if not met, may 

result in polssible illness or injury. In addition, the quality 

control unit must investigate such a consumer complaint where 

there is a reasonable possibility of a relationship between the 

consumption of a dietary supplement and an adverse event. The 

complaint and report of the investigation results should be 
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reported to FDA when there is a possibility of a serious adverse 

event. 

C. Major costs by tvoe of activitv. Within these four 

categories (sanitation, production and process controls, holding 

and distributing, consumer complaints), the major costs of the 

proposed rulle are recordkeeping (except for sanitation), capital 

costs for physical plant and equipment, finished product quality 

testing (part of production and process controls only), labor 

costs for certain required tasks, and some other costs that were 

not easily classified. 
a. 1. mordkeeoing. We used a study of a medical device CGMP 

regulation to estimate the costs of recordkeeping (Ref. E44). We 

request comments on the applicability of a study of the medical 

device CGMP's to dietary supplements. 

The compliance cost of recordkeeping is the sum of both the 

initial design and printing of the recordkeeping documents and 

the recurring costs of maintaining the records. The cost of 

training personnel to use mandatory records is a recurring cost 

that depends on how frequently records are modified, the 

frequency of personnel turnover, and how complicated the tasks 

are that are being recorded. The recurring costs are measured by 

the workers" wage rate, which we assumed is $15.65 per hour based 

on the average manufacturing wage, multiplied by the expected 

labor hours necessary to perform a written or electronic record 



415 

and the time necessary for management to review the records to 

see the actions are documented accurately. For electronic 

records, the recurring time is the time necessary to ensure that 

the equipment is serviced and maintained properly. 

ii. Capital costs for nhvsical slant and equipment. We 

estimated capital costs for physical plant redesign at $50 per 

square foot (Ref. E45). For establishments with inadequate 

facilities, we assumed that between 0 and 20 percent of the 

physical plant would have to be renovated, with 10 percent the 

most likely. For equipment costs, we assumed that very small 

establishments would on average spend 0 to $1,000, with $100 the 

most likely amount. Small establishments would bear costs 3 

times that of very small establishments, which is the ratio of 

the size of the physical plants of small establishments to the 

size of the physical plants of very small establishments. We 

assumed that large establishments would bear (if necessary) costs 

20 times that of very small establishments, which is the ratio of 

the size of the physical plants of large establishments to the 

size of the physical plants of very small establishments. In 

other words, we assumed capital costs for physical plant and 

equipment would be proportional to facility size, as measured in 

square feet.. 

iii. ITesting. Establishments that do not already conduct 

the required product quality tests of each batch of dietary 
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ingredients or dietary supplement produced would incur the cost 

for those tests. Under the option for more restrictive CGMP 

rules, each lot of components would also be tested. The costs 

per establishment depend on both the number of tests and the 

costs per test. We did not estimate the cost of developing new, 

validated tests methods because we lacked information about the 

costs for this requirement and the number of such tests that need 

to be developed. We ask for comments on the costs to develop 

tests, for the number of tests and the costs for performing each 

test to comply with this requirement. 

l Number of tests: Model 

To estimate the costs of testing, we first estimated the 

number and costs of individual tests, without adjusting for the 

amount of testing already being done. In this section we show 

how we estimated the likely number of required tests, unadjusted 

for current voluntary testing. For a representative 

manufacturer, the annual number of tests would be the number of 

new tests per batch multiplied by the number of batches produced 

in a year. 

The proposed rule requires only tests for identity, purity, 

quality, strength, and composition of the final product. The 

option for s'tricter CGMP regulations would also require tests of 

components. Estimating the number of component tests per batch 

is complicated, because component tests are made on the shipment 
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lots, rather than on the parts of the lots that actually go into 

the final product. For example, if a lot of some ingredient is 

used in 6 batches of final products, it would probably be tested 

only once. 

The establishment itself may test the shipment lots, and 

during inprocess stages for identity, purity, quality, strength, 

and composition, unless final product testing is done. 

The number of component tests per batch of final product 

would equal the number of tests per component, multiplied by the 

number of components per batch, divided by the batches per 

shipment lot (to account for the production of multiple batches 

of dietary .supplements from single lots of components). 

The option for stricter CGMP regulations options would also 

require some inprocess tests upon receipt. The number of 

inprocess tests per batch is the same as the number of potential 

inprocess product defects. The estimated number of inprocess 

tests counts only tests for defects that can occur during 

production, not tests for the defects of dietary ingredients and 

components supplied to the producer. 

We used the following formulas to estimate the number of 

tests: 

Component test per batch = [&, (I, x R,) + pk (U, x Rk)] x 

(S /B) 

Inprocess quality tests per batch = p1 (H, x R,) 
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Quality tests per batch of final product = max [m x (l/z), 

11 

where: 

I, = jth listed ingredient; 

m = number of ingredients per batch; 

R, = required tests for ingredient j; 

U, = kth unlisted component (an inactive substance); 

n= number of unlisted components per batch; 

R, = required tests for unlisted component k; 

S = number of shipments (or lots) of ingredients and 

unlisted components; 

B = number of batches produced; 

H, = lth inprocess potential defects; 

R, = relquired inprocess tests per batch for potential defect 

H- 11 

o = number of potential inprocess defects per batch; 

z = number of ingredients identified per quality test. 

l Number of tests: Evidence and distributions 

The quantity and quality of evidence on the variables used 

to estimate the number of required tests varies greatly. In this 

section, we explain the evidence and assumptions we used to 

construct the formulas for the number of tests. 

l Number of ingredients 
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We based our measure of the number of dietary ingredients 

per product on a sample of almost 3,000 dietary supplement labels 

(Ref. E46). Although some dietary ingredients may be missing 

from the labels and some listed dietary ingredients may be 

missing from the products, the ingredient list represents the 

best evidence we are likely to have on what dietary ingredients 

are used in dietary supplements. 

0 Number of ingredients per batch 

According to the sample of listed ingredients (Ref. E46). 

Vitamin and mineral products contain about 13 listed ingredients. 

Other dietary supplements, mainly herbals, contain about four. 

0 Number of tests per ingredient lot 

The option for more restrictive CGMP regulations would 

require that virtually all dietary ingredients be tested for 

identity and defects at some stage between harvesting the raw 

product and the beginning of the production of the final product. 

We assumed one identity test per ingredient lot. The number of 

tests for defects depends on the number of possible defects, 

which can include: 

Filth; 

Microbial pathogens; 

Chemical hazards, including pesticides; 

Insects; 

Physical hazards, such as metals; 
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Naltural toxins, such as aflatoxin; and 

Inadequate purity, quality, strength, or composition. 

The number of potential defects is potentially unlimited. 

As a practical maximum, however, few products would have more 

than five potential defects. In the calculation of ingredient 

testing costs (part of the option for more restrictive CGMP 

regulations), we assumed that the average number of tests per 

listed dietary ingredient would be between one and six: One 

identity test for identity, purity, strength, quality, and 

composition and zero to five tests for defects. 

. Number of unlisted components 

Dietary supplements are manufactured using solvents, 

binders, and lubricants that may not show up in the final 

product. An industry source (Ref. E47) says that four to six 

unlisted components are typical per product, although fewer are 

certainly possible. The minimum number is zero. We assumed that 

the number of unlisted components would be zero to six, with four 

the most likely. 

l Number of tests per unlisted components 

The unlisted components tend to be manufactured products, 

such as solvents. Therefore, one identity test would likely be 

sufficient. 

0 Number of shipments (or lots) of ingredients and unlisted 

components 
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We have no direct evidence on the number of shipment lots of 

dietary ingredients and components. We also have no evidence on 

the number of shipments per lot or on the number of shipments per 

batch. The increasing use of just-in-time inventory practices 

indicates that one shipment lot of components per batch may be 

the rule for some products and some producers. It is costly and 

difficult to store ingredients for an extended time, so 

establishments tend to buy more and smaller lots of components 

rather than a few large lots and storing them in bulk over an 

extended period (Ref. E48). Crude botanical and other 

ingred.ients are inherently unstable and may lose their quality in 

even a short time unless costly temperature, humidity, and light 

controls are in place (Ref. E49). We also know, however, that 

some dietary ingredient suppliers produce large amounts and then 

ship out smaller packages. For dietary supplements produced 

using part of a large production run of a dietary ingredient, the 

number of batches per lot could be large. Also, some producers 

buy a single shipment lot of a raw material and use it in many 

batches. We assume that as many as 12 batches per shipment lot 

of dietary ingredient is a plausible maximum. In the cost 

calculation, we assumed that 1 was minimum and 12 the maximum 

number of batches produced per lot, with 6.5 the average. 

0 Number of batches produced 
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We have survey results (Ref. E2) on the number of batches 

produced per establishment. According to the survey, very small 

establishments produce an average of 223 batches per year, small 

establishments produce an average of 554 batches per year, and 

large establishments produce an average of 309 batches per year. 

0 Jnprocess potential defects 

Inprocess defects involve many of the same potential defects 

that can occur in components. The more restrictive CGMP option 

requires inprocess tests at all points where contamination or 

other defects can occur. Filth, chemicals, microbial pathogens, 

physical objects, and insects can be introduced into the product 

during manufacturing. In addition, purity, quality, strength, 

and composition can be compromised. 

0 Number of potential inprocess defects 

Some processes may have no control points, steps, or stages 

that involve the potential for defects. If certain manufacturing 

processes in the production of a dietary supplement can be 

carried out without being subject to potential defects, no 

inprocess tests would be required for those processes. We 

therefore assumed that zero inprocess tests would be the lower 

bound requirement. For the upper bound, we assumed that no 

products would have more than five potential control points or 

steps that could lead to defects. We believe that most 

production processes will have fewer than 5 control points, so we 



423 

assumed an average of 2.5 control points requiring in-process 

tests for defects. 

l Number of required inprocess tests per control point 

We assumed one test per defect per control point. 

l Number of ingredients identified per quality test 

We had no direct evidence on the number of identity tests 

per final dietary supplement. For the maximum, we assumed that 

the number of tests would equal the number of ingredients. The 

number of ingredients identified per test varies from less than 

one to a very large number. We assumed that for vitamins and 

minerals, the minimum number of identity tests would be one and 

the maximum-would be 30, with 2 the most likely. Botanical and 

herbals are less easily characterized than vitamins; so 

identifying large numbers of ingredients with a single test would 

be highly unlikely. We assumed that one to two ingredients would 

be identified per test for herbal products. 

l Number of final product tests per batch 

We had no direct evidence on the number of quality tests per 

final dietary supplement. After adjusting for the possibility of 

multiple results from a single test, multiple ingredients in 

single products, and the differing number of ingredients in 

herbal and vitamin products, we estimated that the proposed rule 

would require about three tests for identity, purity, quality, 

strength, and composition for each batch of, final product. These 
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are the only required tests in the proposed rule, but 

establishments may choose to perform inprocess tests and tests on 

ingredients in order to prevent waiting until final product 

testing to discover defects. 

iv. Costs per test. We estimated the costs per test partly 

with qublished prices of independent laboratories as posted on 

the Internet (Refs. E50 and ESl), and partly from our 

conversations with FDA and industry experts on testing. We found 

that testing costs vary according to frequency and complexity. 

The more frequently technicians perform tests, the lower are the 

costs per test. Many tests require sophisticated equipment, such 

as gas chromatography, high pressure liquid chromatography, 

distillation, extraction, various spectrophotometers, and other 

types of equipment. Using sophisticated equipment requires 

trained personnel. Even simple physical or organoleptic testing 

requires training or experienced personnel. The type of 

ingredient, compound, or product can also affect the cost because 

some are easily identified using routine or single step 

techniques and others require multiple steps or complex 

techniques, especially if there are similar products that can be 

mistaken for the products being identified. The type of defect 

tested for affects the cost; some defects can be found visually 

if they are :Eound on the surface, but others are latent. Some 

tests require multiple samples or multiple steps. In addition, 
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tests require the taking and preparing preparation of samples, 

whose cost can vary. 

We assumed that $20 per test represented a plausible lower 

bound. This cost represents the full cost of carrying out a 

test, including collecting and storing the sample, the time for 

training the personnel who carry out the test, and any associated 

records. Although some Internet testing prices for tests were as 

high as $300, we assumed that with frequent testing $150 would be 

a more plausible upper bound average cost. The majority of 

listed prices fell into the $20 to $80 range, so we selected $50 

(the midpoint) as most likely. The average cost per test was 

about $60.' 

Changing our assumption about the midpoint of testing costs 

would change our estimate of the cost of the rule. If the cost 

of testing each batch is actually significantly higher, then the 

* The average cost is higher than the most likely cost because we modeled costs with a 
Beta-Pert distribution that was skewed rightward (toward higher costs). The Beta distribution is 
part of the Bernoulli family of distributions and is closely related to the Binomial. The Binomial 
gives the distribution of the number of successes (s) in n trials if the probability of the success in 
each trial is p. The Beta shows the distribution of the value of p when s successes occur in n 
trials. The Beta-IPert distribution is a Beta distribution that has been resealed to run between 
values other than 0 and 1. The Beta-Pert uses a minimum, maximum, and most likely value to 
generate a distribution running from the minimum to the maximum, with a mean equal to 
(minimum + (4 x most likely) + maximum)/6. We used the Beta-Pert distribution because we 
did not have a representative sample to derive the distribution, but we did have enough 
information to identify a plausible maximum, minimum, and most likely value. The use of the 
Beta-Pert, then, indicates that we do not know the shape of the probability distribution of 
possible testing costs, but we do have limited data. 



426 

impact to those firms that incur the cost and to society will 

have been understated. 

V. '&e number and cost of tests: summarv. We estimated the 

number of tests required of the representative manufacturer as a 

weighted average of the number of tests required for vitamins and 

minerals and the number of tests required for all other 

supplements (which were mainly herbal products). We used survey 

responses to a question about the establishment's primary line of 

business for the weights used to compute the average number of 

tests. We dealt with multiple responses by treating all 

nonvitamin and nonmineral responses as other dietary supplements. 

The following weights, as shown below, differed by size of 

manufacturer: 

0 24 percent of very small manufacturers produce vitamins 

and minerals; 76 percent produce other dietary 

supplements. 

0 4;! percent of small manufacturers produce vitamins and 

minerals; 58 percent produce other dietary supplements. 

l 69 percent of large manufacturers produce vitamins and 

minerals; 31 percent produce other dietary supplements. 

The annual cost of testing differed by the size of the firm, 

because the average number of batches produced differed. For the 

option calling for more strict regulation, the total costs of 

testing woul.d be much higher than in the proposed rule. The 
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unadjusted total cost of testing under the more restrictive CGMP 

option would be: 

$148,000 for very small establishments; 

$415,000 for small establishments; 

$263,000 for large establishments. 

We estimate that the adjusted total cost for testing for the 

proposed regulation will be: 

$11,230 for very small establishments; 

$19,907 for small establishments; 

$7,626 for large establishments. 

We found some corroboration for these estimates in a comment 

on the Advance Notice of Proposed Rulemaking entitled "Current 

Good Manufacturing Practice in Manufacturing, Packing, or Holding 

Dietary Supplementsl' published in the FEDERAL REGISTER of 

February 6, 1997 (62 FR 5699 to 5709). According to the comment, 

the cost of testing components and final products inhouse would 

be at least $650 per batch plus microbiological tests. Testing 

costs could be more if establishments sent samples to independent 

laboratories for testing or if they conducted extensive identity 

tests of herbal and botanical products. If we apply the $650 to 

the annual number of batches per establishment, the comment 

implies that very small establishments would perform $145,000 

(223 x $650) worth of tests, small establishments would perform 

$360,000 (554 x $650) worth of tests, and large establishments 
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would perform $200,000 (309 x $650) worth of tests. These 

estimates are reasonably close to our simulation estimate. 

The unadjusted testing costs represent the total 

requirements and recommendations, not the additional costs that 

would be incurred in response to the proposed rule. Tests on 

incoming components and inprocess tests would not be required by 

the proposed rule. Most establishments already conduct some 

tests, or send samples out for testing. We, therefore, adjusted 

the estimated testing costs of the proposed rule to include only 

required tests and to account for the testing costs currently 

borne voluntarily by manufacturers. The survey results showed 

how many res#pondents were conducting various types of tests. 
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establishments--S54 

-FDA requests comments 

tion based on discussions with 

tion based on discussions with 

vi. Qbor costs. We used the average manufacturing wage of 

$15.65 per hiour to estimate the cost of labor. We assumed that 

various tasks required by the proposed rule would take some 

number of hours per year, per batch of product, or per square 

foot of physical plant. For example, we assumed that time spent 

on the sanitation of physical plants is a function of the square 

footage. We assumed 1 hour per week for very small 

establishments, 3 hours per week for small establishments, and 20 

hours per week for large establishments. We request comment or 
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data about costs, hours, and the other requirements for these 

proposed required procedures. 

vii. Qther costs. The main costs in this category are for 

pest and rodent control. We consulted a commercial supplier of 

these services for the estimated monthly costs, which were $400 

to $&OO a month for very small establishments, $480 to $720 for 

small establishments, and $700 to $1,000 for large establishments 

(Ref. E52). For each size of establishment, we selected the 

midpoint of the range as the most likely value. 

d. Estimating costs. We initially gathered information and 

made assumptions about the full cost of a provision. We then 

adjusted these estimates to account for the many activities 

already being carried out, as well other activities that would 

not have to be carried out by all establishments. We used the 

survey to estimate the likelihood that an establishment would 

incur a cost. To get an estimate of the average cost of 

provision (adjusted for baseline activities) for each category, 

we multiplied the average cost per establishment by the 

probability that the establishment would need to undertake the 

expense (one minus the probability that the establishment was 

already doing it). For each provision of the proposed rule, the 

simulation carried out the following calculation: 

Cost per unit of analysis for each nrovision = 

number of units of analvsis per establishment x 
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probabilitv that establishment incurs cost x 

adiustment for reauirement (yes or no) = 

cost per nrovision oer establishment 

We estimated both a setup cost (a one-time fixed cost) of 

the provision and an annual recurring cost. The first-year costs 

would, be the setup costs plus the annual costs. To get the total 

costs of the rule, we multiplied the number of establishments in 

each size category (from the survey) by the average costs per 

establishment in that category. We then adjusted for the 

establishments that did not respond to the survey but are 

believed to be in the industry. Two hundred thirty eight 

establishments responded to the survey; we estimated that 1,566 

firms are in the industry. We estimated costs with the following 

calculation: 

[Number of very small establishments x costs ner very small 

establishment) + 

(number of small establishments x costs ner small 

establishment) + 

(number of large establishments x costs per large 

establishment)] x 

adiustment for establishments not in survey 

The rule is complex and the industry is made up of very different 

kinds of firms, so cost estimates are averages with, in some 

cases, large variances. The cost per unit, number of batches and 
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employees, and probability that the establishment would incur the 

cost all contain uncertainty. The values in table 15 of this 

document are used in the cost estimates, and are generated from 

multiple sources. 
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Table 15 .--Values Used in Cost Cahxlations 
Value or Distribution Used Source 

$15.65 Employment Index, Bureau of Labor 
statistics 

erage size of establishments in bery small = 24,674; ef E2 
small = 71,354; 
large = 596,000 
very small = 7.6; Ref. E2 

AverageWannual numb 

Annual time recordke 
Personnel sanitation 

Sanitation time for ph 

on requrrements 0 

small establishments; 20 hours for 
physical plant per week for large 
establishments 

Sanitation supervisor Very small and small establishments = Qzumption, based on number of 
1 hour per week; large workers 

Pest control setup costs 

Pest control annual costs 

establishments = 1 hour per week 
$1,500 to $2,000 for very small 

establishments; $1,800 to $2,400 
for small establishments; $2,600 to 
$3,400 for large establishments. 
Average for each size 
establishment was midpoint 
($1,750, $2,100, $3,000) 

$400 to $600 per month for very small 
establishments; $480 to $720 for 
small establishments; $700 to 
$1,000 for large establishments. 
Average for each size 
establishment was the midpoint 
($500. $600. $850) 

Eef E52 

Ref. E52 

r enovation cost 50 per square foot; with 0 to 20 
percent ofphysical plant to be 
renovated, with 10 percent most 
likelv 

Based on construction costs and square 
feet 

1 person or 1 percent of establishment Assumption based on requirements of 
work force proposed rule 

For very small establishments, 0 to Asstmrption, based on size of 
$1,000, with $100 most likely, establishments 
small, 0 to $10,000, with $1,000 
most likely, large, 0 to % 100,000 
with $1,000 most likely 

$500 for hardware, 16 hours Software costs and assumptions about 
labor hours 
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Table 15.--Vahuzs Used in Cost Calculations (Continued) 
Name Value or Distribution Used Source 

nnual costs for automatic equipment 1 to 2 hours per month for very small Assumption based on average size of 
and small establishments; 2 to 4 establishments 
hours per month for large 
establishments 

an&ion of equipment and surtaces 5 hours per week for very small Assumption based on average sizes of 
establishments, 15 hours per week establishments 
for small establishments, 100 hours 
per week for large establishments 

lumber of dietary ingredients per 12.8; standard deviation = 15.6 Ref. E46 
batch: supplements other than 
VitamillS 

lumber of dietary ingredients per 3.6; standard deviation = 4.8 Ref. E46 
batch, supplements other than 
hUllillS 

:ost per test $20 to $150, with $50 most likely See text discussion 
folding products and dietary Setup cost for very small 0 to $1,000, Based on average sizes of 

ingredients: capital requirements with % 100 most likely. Multiply by establishments 
3 for small establishments and by 20 
for large establishments 

befault probabilities that For very small establishments, 0.2; for Based on results of survey for other 
establishments are not currently small establishments, 0.1, for large practices 
acting in accordance with a establishments, 0.0 1 
provision 

We combined the costs per establishment with the number of 

establishments and probabilities from the survey, and adjusted 

for establishments not in the survey to estimate the total costs 

of the proposed rule. Table 16 of this document summarizes the 

estimated total costs for very small establishments, small 

establishments, large establishments, and warehouses. Table 17 

of this document shows the total costs for the first year and 

annually after the first year, assuming that the proposed rule is 

phased in over 3 years. Table 18 of this document shows the 

total costs of the proposed rule compared to the total costs of 

other options. 
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Table 16.--Summary of Costs by Size of Establishment 
Number of 1” Year Costs per 1 Annual Costs per 1 Total 1”Yearl Total Annual 

Table 17.--Estimated Total Costs 

8. Summary of Benefits and Costs 

We estimated that, once it is fully implemented, the 

measured annual benefits from the proposed rule would be $218 

million; measured annual costs would be about $86 million. 

Additional but unmeasured benefits should also be recognized when 

comparing the total costs and benefits. Table 18 of this 

document compares the benefits and costs of the proposed rule to 

the benefits and costs of the leading regulatory options. 

Because the phase in period, complicates the comparison for the 

early years, we limit the comparison to annual benefits once all 

establishments are covered. 
Table 18.--Annual Benfits and Costs of Regulatory Options 

Annual Benefits 
$218 million 
$109 million 
$218 million 

$42 million 
unable to estimate 
unable to estimate 

Annual costs 
$86 mill&x 
$69 million 

$178 million 
$38 million 
$32 million 

less than $86 million 
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Uncertainties in the analvsis. In this section, we list all 

of the significant assumptions in the analysis, which if varied, 

could significantly change the estimates of costs and benefits. 

Such changes, could have importance for the construction of any 

potential final rule. Therefore, we ask that comments address 

these aspects of the analysis and, where possible, provide FDA 

with better data to reduce the uncertainty. We estimated the 

benefits using indirect methods, which required several key 

assumptions that are critical for our estimates. With the 

exception of the recall benefit, which is based directly on FDA 

recall records, each component of the estimated benefits involves 

assumptions that reflect our uncertainty. 

Our basic assumption is that manufacturers lack market-based 

incentives to prevent hidden product quality defects. Our survey 

(Ref. E2) indicated that many firms do not have reliable quality 

control mechanisms in place. The survey was a one-time look at 

the manufacturing practices during the time of the survey. If 

the trend in the market is toward the adoption of the controls 

that we are proposing here in the absence of regulation, then 

both the cost and benefits of the rule will be less than we 

estimate. If the market-based trend is toward fewer controls, 
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then both the cost and benefits of the regulation will be 

greater. Other key assumptions are listed below: 

The assumptions for the health benefits from reducing the 

number of sporadic illnesses model are: 

1. The baseline health of consumers is normal, not perfect. To 

estimate the change in health status from consuming defective 

products, we assumed that the baseline health of consumers is 

normal, which does not mean that we assumed that consumers have 

perfect health. We recognize that consumers will already have 

'background' health problems, by which we mean that many will 

have health problems unrelated to the consumption of defective 

products. Our assumption is that only the change in health status 

is relevant for our analysis. If an immune-compromised consumer 

is made ill by a defective product, e.g., gets lead poisoning, 

the consumer might in fact have more difficulty recovering than 

an otherwise healthy person. However, we assume that the change 

in productivity, functional state, pain and suffering, and 

medical costs will be the same, regardless of prior health 

status. Accounting for confounding factors would have the effect 

of making health problems worse than we estimate, not better, so 

our estimate may be understating the true health benefits. 

2. The average value of a QALY is $630 per day. That value, $630 

per day, is in turn based on: (1) the value of a statistical 

life of $5 million; (2) the e xpected remaining life of consumers 
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of 21.84 years (average), discounted from 36 years; and, (3) the 

social rate of time preference of 3 percent. The estimate is 

derived from workers in somewhat risky occupations who demand a 

wage premium for their additional risk of fatality. If our 

estimate of the value of a statistical life of workers does not 

represent the value of a statistical life of consumers of dietary 

supplements, then our benefits estimate will be different from 

the true health benefits of the rule. If consumers value their 

life differently than workers or if consumers place different 

values for different kinds hazard related deaths than do workers 

for job-related safety hazards, then we will have incorrect 

estimates for the true health benefits. If we discount life 

expectancy by 7 percent instead of 3 percent, the benefits would 

be much higher. 

3. There is one illness for each recall. We assumed that for 

each class 1 and 2 recalled product there was only one illness 

that was reported to the public health authority. For instance, 

if a product was recalled because the defective product contained 

lead, we assume that a person was made ill from lead poisoning 

and that was how the recalled product was discovered. If there 

were more illnesses per recall than one, then our estimates of 

benefits will be low. If fewer than one illness per recall 

occurred (or is likely to occur in the future), then our estimate 

of health benefits will be more than the actual health benefits. 
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4. The assumed frequency of actual illnesses is 100 times the 

frequency of reported illnesses. This assumption is based on 

Ref. E16. We recognize that the factor of 100, although it has 

empirical support, might be wrong and that there is likely to be 

considerable uncertainty about this point estimate. It is widely 

believed in the public health community that most illnesses are 

underreported to public health authorities, particularly in 

passive reporting systems, such as the case with dietary 

supplements. Mild cases are the most underreported. For 

instance, victims rarely notify public health authorities when 

they have minor gastrointestinal tract related illnesses. It is 

even more rare to report the likely source of a mild illness. It 

is also widely believed that severe illnesses and death are 

reported much more frequently than milder illnesses, even when 

the cause of illness or death is not included in the report. 

Although the number of deaths that are reported probably approach 

100 percent, the cause of death from a contaminated dietary 

supplement product might not be reported. We believe that using 

a single composite factor--lOO--to represent the total number of 

all unreported cases, including mild, severe, and death, does not 

invalidate our assumption. The factor of 100 represents an 

estimate of the composite probability of the full range of 

probabilities for each severity level of an illness being 

reported. Increasing the factor multiplier from 100 to some 
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number higher would increase the health benefits, while lowering 

the multiplier would decrease the health benefits. If we assume 

that all illnesses are reported - there are no unreported 

illnesses and no factor of 100, then the health benefits from 

fewer sporadic illnesses will be less than $1 million. 

5. Introducing CGMP's will reduce the probability of a recall to 

zero. We believe that the proposed CGMP's creates the most 

reliable means for discovering product adulteration. Indeed, we 

believe that it will, if strictly used, cause the discovery of 

all adulteraLtion. Therefore, we assume that once an establishment 

fully adopts the requirements, there should be no more health 

risk from adulterated dietary supplements and consequently, no 

more class I. and 2 recalls. This conclusion rests on the 

assumption that there will be 100 percent compliance with this 

regulation. We recognize that human error is inescapable. If 

recalls--or a health risk from adulteration--would still exist, 

then we overstated the true health benefits of the regulation. 

The assumptions for the health benefits from lowering the 

likelihood of rare catastrophic event model are: 

1. We assume that a rare catastrophic event would occur every 30 

years. We recognize that the occurrence of a single event 

provides little evidence about what will happen in the future. 

If the event reported in this analysis was in fact a one-time 

occurrence, then our estimate of the benefits from the prevention 
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of the catastrophic health event would overstate the true 

benefits, which in fact should be zero. There would have been no 

future event, and there would be no benefit from adopting a rule 

to avoid it. If a rare event would have happened more frequently 

than our estimate of once every 30 years, then our estimate of 

the benefits would underestimate the true health benefits. 

2. Number of illnesses per rare event. We based our estimate of 

the health impact from contaminated L-Tryptophan. If the number 

of illnesses from a future rare event differed--either more or 

less--then the health benefits would differ from our estimated 

benefits. If a future event would have had 10,000 cases, not 

1,500 cases, then our estimate would understate the true health 

benefits of avoiding such a large catastrophe. 

The assumptions for fewer products recalled are: 

1. The reported class 1 and 2 recalls that have occurred over 

the last 10 years represent the number and type of recalls that 

would have occurred in the future but for the implementation of 

this regulation. If the number or types of recalls are not 

representative, then we over or under estimated the benefit of 

avoiding recalls. Avoiding one very large recall could result in 

significantly higher benefits. Conversely, merely avoiding fewer 

or smaller recalls would result in smaller benefits. 

2. A product recall causes sellers to lose both goodwill and the 

value of the recalled product and lost goodwill equals the value 
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of the recalled product. These two embedded assumptions have 

empirical support from Ref. E24. A product recall adversely 

affects the wealth of sellers--a recall leads to lost goodwill-- 

by signaling to consumers that products are defective. From 

evaluating the declines in public share prices after product 

recalls in various industries, the authors in Ref. E24 determined 

that the loss in share price is twice the value of the loss of 

the actual value of the product recalled. They attribute the 

difference to lost firm goodwill. 

3. Full compliance with the proposed CGMP's will reduce the 

probability of a recall to zero. As in our earlier assumption 

about the probability of recalls after the rule is adopted, 

consistency requires that if we believe that the rule will 

reliably cause the discovery of adulterated products before they 

are commercially available, there should be no more health risk 

from adulterated dietary supplements. Consequently, there should 

be no more recalls. 

We developed the hypothetical search model to estimate the 

implicit value to consumers of better product quality although we 

lacked a model that could enable us to directly estimate consumer 

preferences for dietary supplement quality. With the adoption of 

the proposed rule, the standardization of manufacturing practices 

will reduce product differentiation. In a perfect information 

market, the change in product differentiation would be reflected 
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in the change in the price differences between low and high 

quality products. In the existing market, price differences 

alone are an inadequate signal because the differences in product 

quality are typically hidden from the view of both consumers and 

(though less so) manufacturers. In this hypothetical model, we 

assumed that if there were actually indicators of product quality 

in the market now, consumers would spend a certain amount of time 

attempting to find a reasonably high quality product. Time spent 

searching is an economic cost. In fact, in markets where quality 

is discernible prior to purchase, such search does take place and 

it is from those .markets that our estimates were derived. In 

such a world of easily available product quality signals, this 

regulation, ‘by standardizing product quality at the high end, 

would reduce that search time. Our assumption is that this is a 

reasonable indicator of consumers' value for high quality 

products. Further, we assume that in fact consumers of dietary 

supplements do wish to purchase high quality products, as the 

absence of quality could mean either an ineffective product or 

worse, illness or death. We used various assumptions at each 

step in our .model, and the benefits change when the assumptions 

change. The assumptions that we used for the search model are: 

1. Consumers will search until the expected benefits of the 

search equal the expected cost of additional search. The 

expected cost is the value of their time, which we estimated is 
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the average wage rate for manufacturing workers--$15.65/hour. If 

the true wage rate is different, the benefits of the rule will be 

different. 

2. The three models--drug store, use of time and grocery store 

models--represent consumers of dietary supplements. If not, then 

we wiJ1 not have estimated the true preferences of consumers. If 

consumers value dietary supplements more highly than either 

drugs, groceries or other uses of time, and they search more for 

better quality, then we understated the benefits of product 

standardization. If consumers value dietary supplements less 

highly than either drugs, they search more for better quality, 

then we overstated the benefits. 

3. The quality controls will reduce consumer search time by 

approximately 33 percent. If our estimate is not representative 

of the true average reduction, then our estimate will be wrong. 

4. The type and number of consumers represent the true value. 

If children, the elderly or other consumers search for these 

products in significantly greater amounts than average workers or 

the estimated population, then we may have overstated the 

benefits, because their foregone wages would be less than that of 

'average workers. 

In an ideal analysis, the benefits and costs of each 

provision would be evaluated. We were not able to quantify the 

benefits for each of the provisions in our analysis although we 
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do have fairly detailed estimates of the cost. We request 

comments on marginal costs and benefits of specific provisions in 

the rule. Comments can be directed either at how well a 

specific provision might work to make dietary supplements either 

safer or of higher quality, or be directed at the cost of the 

provision. An example of this type of provision follows for 

recordkeeping: 

Benefits of Recordkeeping 

Mandatory recordkeeping is intended to help the discovery of 

manufacturing practices that create defective products. 

Recordkeeping ensures that preventative controls are carried out 

for each batch of dietary supplements produced. Records serve as 

a checklist that quality control personnel can consult to monitor 

that necessary controls are implemented or corrective actions 

taken. Further, mandatory recordkeeping provides an incentive 

for manufacturers to comply more fully with the provisions of the 

rule where recordkeeping is required. Knowing that FDA 

inspectors will examine records and that falsifying them is a 

criminal offense provides strong incentives to keep thorough and 

accurate records that the required safety functions have been 

performed adequately and in a timely manner. Thus, the benefits 

of recordkeeping are to permit detection of defective products 

and increase compliance with the provisions for which 

recordkeeping is required. If, for example: (1) the total 
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benefits of the requirements that have recordkeeping attached to 

them were $5'0 million (not the real value); (2) only half of the 

requirements would be met without recordkeeping; and, (3) 

recordkeeping raised the compliance rate to 100 percent, then the 

benefits of recordkeeping would be $25 million. We were not 

able to quantify the marginal benefits of this requirement with 

numbers like this. Comments are requested for how well records 

are likely to perform this function. We estimate that the 

additional cost to society for the proposed new recordkeeping 

requirement will be approximately 10 percent of the total annual 

cost of the proposed regulation, or a little less than $9 million 

per year. 

Further, we request comments on all of the provisions that 

would be of a similar nature to this example. 

The costs of the rule depend on our assumptions about the 

amount and cost of testing. The amount of testing is highly 

uncertain; we have tried to model the number of tests based on 

number of ingredients and types of tests. 

We first characterized the uncertainty as a probability 

distribution. We ran 1,000 computer simulations to estimate both 

benefits and costs. The simulations used distributions and 

assumptions from tables 8 through 13 of this document in place of 

single estimates. 
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Table 19.--Distriiutim of Simulation Results for Annual Benefits and Costs 

E stipa;YLGz~ MziLar M2Tk&a~~ 95tipYj$Lf 

The computer simulation gives the distribution of estimated 

benefits andi costs. If the underlying distributions capture the 

uncertainty of the estimates, then the results in table 19 of 

this document give a clear picture of the uncertainty. Another 

way to show the uncertainty is to see how sensitive the results 

are to plausible changes in individual variables. We start with 

benefits. 
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Table 20.--Sensitivity of Benefits 
Description Estimated Annual 

he mo~osed rule 

is equal to shopping time (baseline is 70 percent) $254 million 
accounts for 30 percent of search time (baseline is 20 percent) $278 millior 

accounts for 10 percent of search time (baseline is 20 percent) $158 million 
(baseline is $66 million annual benefit from prevention) $152million) 

We mainly looked at the cost effects of changing assumptions 

about testing and consumer complaints. As table 21 of this 

document shows, annual costs are quite sensitive to the 

assumptions about the average cost and number of tests. 

Table 21.--Sensitivity of Costs 

(baseline is 1 per 10) 
is 1 per 10) 

Estimated Annual Costs 
$86 million 

$119million 
$66 million 

$101 million 
$77 million 

$104 million 

C! . Initial Resulatorv Flexibilitv Analvsis 

1. Introduction 

FDA has examined the economic implications of this proposed 

rule as required by the Regulatory Flexibility Act (5 U.S.C. 

601-612). If a rule has a significant economic impact on a 

substantial number of small entities, the Regulatory Flexibility 

Act requires agencies to analyze regulatory options that would 
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lessen the economic effect of the rule on small entities. We 

find that thlis proposed rule would have a significant economic 

impact on a substantial number of small entities. 

2. Economic Effects on Small Entities 

a. wber of small entities affected. The proposed 

regulations would affect many small entities. Our classification 

of establishiment size is based on the Small Business 

Administration's definition for small, as discussed previously in 

this document. A small business by this definition is any 

establishment with fewer than 500 employees. For this analysis, 

we defined very small establishments as establishments with fewer 

than 20 employees. Some small and very small establishments 

produce very large revenues and would probably not incur a large 

decline in profitability from the proposed CGMP regulations. We 

lack precise information about those establishments. Based on 

the survey, we estimated that 830 establishments, 53 percent of 

the total es,tablishments, could be classified as very small 

(under 20 employees) and 564 as small (20 to 499 employees), 

which is 36 percent of the total establishments. 

We estimated that 95 percent of all holders (warehouses and 

wholesalers) covered by this regulation are small using the Small 

Business Administration definition. The total number of holders 

likely to be affected by this regulation is 26,617 (see table 4 

of this document), so the total number of holders that are small 
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would be 25,286 (= 0.95 x 26,617). 

The small establishments that would be affected by the 

proposed regulations are those establishments that would have to 

perform the various required activities, and that would not have 

done so withlout the regulations. As in the preliminary 

regulatory impact analysis (section VII-B of this document), we 

determined our estimate of baseline (pre-CGMP) manufacturing 

practices with the survey of the industry (Ref. E2). The survey 

asked repres:entative respondents to answer a series of questions, 

including how many employees they had and what their existing 

practices were. From the survey, we determined that small 

establishments do not now follow all of the provisions of the 

proposed CGMP regulations now. Those that do not follow the 

proposed requirements will incur a cost to do so. 

b. m;ts to small entities. Implementation costs vary 

across establishments based on current practices and the types of 

products manufactured, packaged, or held. We estimated the range 

of current practices using the survey of the industry. The cost 

model divided establishments by size, which allowed us to 

estimate the distribution of costs per establishment for each 

size and product class. Table 22 of this document shows the cost 

per establis,hment for very small and small establishments. For 

comparison, we include the estimated average cost per large 

establishment and the median revenues for each size category. As 
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the table shows, costs per establishment are proportionally 

higher for very small than for large establishments. The table's 

most striking result is that costs are highest for small (20 to 

499 employees) establishments. 

Table 22.--Cost Per Establishment 

20 employees; median revenue under $1 million 
median revenue $5 to 10 million 

median revenue $20 to $50 million 

1*year 
$62,000 
$99,000 
$83,OOC 

I 
Annual 

$38,000 
$61,000 
$47,000 

Small establishments that do not perform a substantial 

number of the actions required by the proposed CGMP regulations 

would bear relatively high costs for compliance with the 

provisions of this proposed rule. As shown in table 22 of this 

document, we estimated the average annual compliance costs for a 

very small establishment to be around $38,000. About one-third 

of those establishments or about 500 firms have annual sales 

revenues under $500,000. In addition, the average annual 

compliance cost for a small establishment is around $61,000. As 

the survey indicated, about 14 percent of establishments with 20 

to 499 employees or about 200 firms have annual sales revenues 

under $500,000. For purposes of our analysis, we regard firms 

with revenues of $500,000 or less to be low revenue firms. 

Although the proposed rule would raise product prices, the price 

increase (which would largely be determined by changes made by 

large establishments) would be much smaller than the increase in 

the average costs of very small producers. The average burden to 
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very small low revenue firms, then, would be at least 8 percent 

of their annual revenue. The average burden to small low revenue 

firms would be at least 12 percent of annual revenue. 

Establishments with above average costs, and even establishments 

with average costs, would be hard pressed to continue to operate. 

Therefore, some of these establishments, for example, such as 

those that produce other products (foods or pharmaceuticals) or 

are part of firms with more than one establishment, may decide it 

is too costly and either change product lines or go out of 

business. If we assume that one half of these firms have sales 

revenues from other products and locations and remove them from 

the at-risk group, we are left with approximately 350 very small 

and small establishments with less than $500,000 in revenue. It 

is possible that a large number of these 350 very small and small 

establishments would be unable to absorb the compliance costs and 

will close. 

3. Regulatory Options 

a. -motions for small entities. The burden on small 

establishments would be reduced if they were exempt from some 

provisions of the proposed rule. Most entities affected by this 

proposed rule, however, are small. Exempting small 

establishments from some or all of its provisions would be likely 

to reduce benefits. 

b. Longer comoliance periods. Lengthening the compliance 
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period would provide regulatory relief for small entities. A 

longer compliance period for small entities would allow 

additional time for setting up recordkeeping, making capital 

improvements to the physical plant, purchasing new or replacement 

equipment, and other one-time expenditures. It would also delay 

the impact of the annual costs of compliance. We have given very 

small and small firms an additional 2 years for compliance. The 

proposed rule, then, would be phased-in over 3 years, with large 

firms complying after 1 year, and both very small and small firms 

after 3 years. After 3 years, the annual costs would be 

incurred. The cost savings of delay may well be larger than 

simply the present value of the delay because very small and 

small firms lmay also be able to reduce their compliance costs by 

taking advantage of increases in industry knowledge and 

experience in implementing CGMP regulations. A summary of the 

compliance costs is shown in table 22 of this document. 

Althouglh lengthening the compliance period would provide 

some regulatory relief to small entities, relief for these 

provisions would also delay the full realization of the benefits 

of the proposed rule. 

4. Description of Recordkeeping and Reporting 

The Regulatory Flexibility Act requires a description of the 

recordkeeping and recording required for compliance with this 

proposed rule. This proposed rule would require the preparation 
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of records. As described in the Preliminary Regulatory Impact 

Analysis, records must be written or electronic documents must be 

kept that demonstrate that specific action or actions occurred in 

the manufacturing process in compliance with the proposed 

regulations. Records that would be required in this proposed 

rule would demonstrate, that corrective actions were taken, that 

equipment, instruments, and controls used in laboratory 

operations and quality control were installed properly, and 

calibrated; that maintenance programs were followed; and that the 

results of any testing meet the necessary specifications. 

The compliance cost of recordkeeping is the sum of both the 

initial design and printing of the recordkeeping documents and 

the recurring costs of maintaining the records. The cost of 

training personnel to use the new documents is a recurring cost 

depending on how frequently documents are modified, how often 

personnel turn over, and how complicated the tasks are that are 

being recorded. The recurring costs are measured by the workers' 

wage rate multiplied by the expected labor hours necessary to 

perform a written or electronic record and the time necessary for 

management to review the records to see that actions are 

documented accurately. In addition, electronic records 

necessitate recurring time spent ensuring that the equipment is 

serviced and maintained properly. 

5. Summary 
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The proposed CGMP regulations would have a significant 

economic impact on a substantial number of small entities. 

D. Unfunded Mandates 

The Unfunded Mandates Reform Act of 1995 (Public Law 104-4) 

requires cos't-benefit and other analyses for rules that would 

cost more than $100 million in a single year. The current 

inflation-adjusted statutory threshold is $112 million. The 

proposed rule qualifies as a significant rule under the statute 

because there is a significant possibility that the cost of the 

rule will be above the threshold. Most of the requirements of 

the Unfunded Mandates are fulfilled in the Executive Order 12866 

analysis. The requirements under the Unfunded Mandates Act of 

1995 include assessing the rule's effects on future costs; 

productivity; particular regions, communities; or industrial 

sectors; economic growth; full employment; job creation; and 

exports. 

Future Costs 

The future costs from the rule include the recurring costs, 

which reach their long-term value in the third year after the 

proposed rule would become final. These costs would be incurred 

by the establishments that manufacture, process, pack, transport, 

distribute, receive, hold, or import dietary ingredients or 

dietary products. Recurring costs from the regulatory 

requirements would be incurred in each future year. Table 18, of 



456 

this document, summarizes the annual future recurring costs. 

Particular regions. communities, or industrial sectors 

The costs of the rule will be shared among manufacturers, 

processors, packagers, transporters, receivers, holders, and 

importers ofi dietary ingredients or dietary products as well as 

domestic consumers. The higher costs incurred by domestic 

suppliers ofi dietary supplement products as a result of these 

regulations will mostly be passed on to consumers in the form of 

higher prices. Since consumer demand for dietary supplements is 

price elastic, most of the higher costs incurred by suppliers 

will be passed on to consumers. Consequently, higher dietary 

supplement prices will reduce real incomes for many consumers. 

However, the reduction in real incomes is thought to be more than 

offset by the benefits from these regulations. These benefits 

are measured as an improved ability by the FDA to respond to and 

contain threats of serious adverse health consequences from 

accidental c'ontamination of dietary supplements. 

National nroductivitv, economic qrowth, job creation, and full 

emnlovment 

Although this proposed regulation is significant, we do not 

expect it to substantially affect national productivity, growth, 

jobs, or ful:L employment. The total costs will be small relative 

to the economy, and will be offset by benefits. The improved 

ability to respond to, and contain, serious adverse health 
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consequences, means less illness and fewer sick days taken by 

employees, and lower adjustment costs by firms that would 

otherwise need to hire replacement employees. 

Exoorts 

This proposed rule would require additional controls to be 

kept -throughout the production and distribution chain for the 

manufacture of dietary ingredients and dietary supplements. The 

additional control costs would increase the total costs of 

production and distribution for all of the regulated products, 

including products sold within the U. S. and across national 

borders. These increased costs will be largely passed on to 

consumers in the form of higher prices, which will tend to reduce 

the quantity demanded of the regulated products. The increased 

prices of U. S. exports could reduce the quantity of U. S. 

exports demanded, particularly in comparison with exports from 

countries that do not implement similar regulations. We expect 

this effect to be insignificant, because under the proposed rule 

the increases in the price of United States exports (and 

resulting decreases in quantity demanded) would be quite small. 

VIII. Federalism 

FDA has analyzed this proposed rule in accordance with the 

principles set forth in Executive Order 13132. We consulted with 

seven State officials to make a tentative determination about 

whether this proposed rule would have federalism implications. 
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Based on this consultation, it does not appear that this proposed 

rule has federalism implications. In addition, we sent a letter 

on March 7, 2000, to elected State officials and their 

representative organization to notify them that our unified 

agenda was published on November 22, 1999, and identified this 

proposed CGMP rule as a rule that would publish in the year 2000. 

In that letter, we solicited comments on any federalism 

implications that this proposed rule may have. To date, no 

responses have been received to our solicitation. After 

publishing this proposed rule, FDA will send a letter to elected 

State -officials and their representative organization requesting 

consultation about any federalism implications. We invite 

comment on our tentative determination that this proposed rule 

does not have federalism implications, and therefore, does not 

contain policies that have substantial direct effects on the 

States, or on the distribution of power and responsibilities 

among the various levels of government. 

IX. Request for Comments 

Interested persons may submit to the Dockets Management 

Branch (see ADDRESSES) written or electronic comments regarding 

this document. Submit a single copy of electronic comments to 

http://www.fda.gov/dockets/ecomments or two hard copies of any 

written comments, except that individuals may submit one hard 

COPY. Comments are to be identified with the docket number found 
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in brackets in the heading of this document. Received comments 

may be seen in the Dockets Management Branch between 9 a.m. and 4 

p.m., Monday through Friday. 
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List of Subjects 

21 CFR Part 111 

Dietary foods, Drugs, Foods, Packaging and containers. 

21 CFR Part 112 

Drugs, Packaging and containers, Labeling. 

Therefore, under the Federal Food, Drug, and Cosmetic Act 

and under authority delegated to the Commissioner of Food and 

Drugs, FDA proposes to amend 21 CFR chapter I, parts 111 and 112 

as set forth Ibelow: 

PART ill--CURIRENT GOOD MANUFACTURING PRACTICE IN MANUFACTURING, 

PACKING, OR HOLDING DIETARY INGREDIENTS AND DIETARY SUPPLEMENTS 

1. The authority citation for part 111 is revised to read 

as follows: 

AUTHORITY: 21 U.S.C. 321, 342, 343, 348, 371, 374, 381, 393; 

42 U.S.C. 264. 

2. The part heading for part 111 is revised as set forth 

above. 

3. Add new subpart A to part 111 to read as follows: 


