
1 

 

 

Date: 11 June, 2015  

 

From: Richard Bruns, Economist, Office of the Commissioner 
 

Subject: Estimate of Costs and Benefits of Removing Partially Hydrogenated Oils (PHOs) from the 

US Food Supply 

 

To: Mical Honigfort, Supervisory Consumer Safety Officer, Office of Food Additive Safety, 

CFSAN (HFS-265) 

 

Executive Summary 

We estimated the 20-year costs and benefits of removing partially hydrogenated oils (PHOs) 

from the US food supply, an outcome that could result from the determination that they are 

not generally recognized as safe (GRAS). We estimated the costs of all significant effects of 

the removal, including packaged food reformulation and relabeling, increased costs for 

substitute ingredients, and consumer, restaurant, and bakery recipe changes. We monetized 

the expected health gains from the removal of PHOs from the food supply using information 

presented in the FDA PHO safety assessment and the peer-reviewed literature, and added this 

to expected medical expenditure savings to determine the estimated benefits of this action. 

We estimate the net present value (NPV) of 20 years of quantified costs of this action to be 

$6.2 billion, with a 90 percent confidence interval of $2.8 billion to $11 billion. We estimate 

the NPV of 20 years of benefits to be $140 billion, with a 90 percent confidence interval of 

$11 billion to $440 billion. Expected NPV of 20 years of net benefits (benefits reduced by 

quantified costs) are $130 billion, with a 90 percent confidence interval of $5 billion to $430 

billion. 

Table 1 - Costs and Benefits
1
 of PHO removal, USD Billions 

20-Year NPV Low Estimate Mean High Estimate 

Costs
*
 $2.8 $6.2 $11 

Benefits $11 $140  $440 

Net Benefits
*
 $5 $130 $430 

* This does not include some unquantified costs, see the “Costs to 

Consumers” section for discussion. 

                                                 

1
 All numbers in this table come from Monte Carlo simulations, and are rounded to two significant figures as 

explained in the “Uncertainty” section. 
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Description of FDA Action 

FDA has determined that PHOs are not GRAS for any use in food based on current scientific 

evidence establishing the health risks associated with the consumption of trans fatty acids 

(“TFA” or “trans fat”).  PHOs are the dietary source of an estimated average 1.0g per person 

per day intake of industrially-produced trans fat (Ref. 1). Although FDA has not listed the 

most commonly used PHOs in its GRAS regulations, they have been used in food for many 

years. As a result of this action, PHOs will effectively be eliminated from the US food supply 

except as may be otherwise authorized by FDA. The determination will have a compliance 

date three years after its publication. 

The estimate below assumes that FDA does not authorize new uses of PHO via issuance of 

new food additive regulations. If FDA were to issue such regulations, then fewer 

reformulations would be needed and the costs and benefits would be lower than what we 

estimate. 

Changes from Previous Version 

The previous version of this memo from November, 2013, estimated the costs and benefits of 

an action that would have a compliance date of one year in the future instead of three years. 

Because there will be more time to adjust to the removal of PHOs and develop substitutes 

and new recipes, many costs are lower than in the previous estimate. In addition, this 

document incorporates additional information from public comments and further research. 

Several numbers have been updated to match the most recent data. This version also 

compares costs to a baseline of gradual removal, instead of assuming that current usage will 

continue indefinitely. This lowers both the costs and the benefits that can be attributed to this 

action.  

Baseline 

The baseline for this estimate is the gradual voluntary removal of PHOs from the food supply 

as a result of consumer demand for healthier food. We calculate costs and benefits relative to 

this baseline. We do not know how quickly PHOs would be phased out without FDA action. 

At one extreme, they might be completely removed within ten years. At another extreme, the 

current usage might continue indefinitely. Our best estimate, based on public comments (Ref. 

2) and past declines in PHO use (Ref. 3), is that PHOs would be removed from the food 

supply in twenty years in the absence of FDA action. 

Uncertainty 

When presenting our estimates of input values, we use average values for readability. The 

actual probability distribution used in the model is included in parentheses. In the ‘Costs’ and 

‘Benefits’ sections, all results presented are for average values of inputs, rounded to two 

significant figures. The ‘Net Benefits with Confidence Intervals’ section presents the Monte 

Carlo simulation that we use to form our final estimates. 

Costs 

The estimated costs of removing PHOs from the food supply come from 

1) reformulating products currently produced with PHOs. 

2) relabeling products currently produced with PHOs. 
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3) increased costs of substitute ingredients. 

4) costs to consumers from changing recipes, reduced product acceptance, and shorter 

product shelf life. 

5) restaurants and bakeries learning how to operate without PHOs. 

We estimate each cost separately in the sections below. For all costs, we calculate the 

difference in costs between the baseline scenario of gradual removal and the removal 

required by this action. For each type of initial cost, we spread the cost out equally over the 

three years between the publication date and the compliance date. 

The baseline removal costs are determined as follows: Each year, a certain percentage of the 

current PHOs are removed from the market. In the average case, this is five percent. Then, 

that percentage of removal costs are assigned to the year. Then, the costs are decreased, to 

account for the fact that removal will be less costly in the future as technology improves and 

substitutes become more readily available. We do not know how much these costs will 

decrease, but based on past trends, we assume an annual price decrease of between 10% and 

30% each year. In the average case, each year in the future that the baseline costs are 

incurred reduces the costs by 20% per year. 

All costs reported are the differences in 20-year Net Present Values of the estimated costs 

required by this action and the estimated baseline costs. 

1. Reformulation Costs 

Over two-thirds of trans fats from industrially produced partially hydrogenated oils have 

already been taken out of the American diet (Refs. 3, 4), likely as a result of greater health 

awareness and the industry’s reaction to FDA’s 2003 trans fat labeling rule. The 2006 Report 

of the Trans Fat Conference Planning group (Ref. 5) describes the available substitutes for 

PHOs, describes considerations for reformulation, and presents case studies of successful 

reformulations. A major producer of processed foods reported that reformulating in less than 

a year cost $25 million for 187 product lines, or $134,000 per product, and after the 

reformulation the products were fully competitive, with no significant change in price, 

consumer acceptance, or shelf life (Ref. 5). 

It is possible that there would be no serious difficulties with replacing the remaining PHOs in 

processed, packaged foods, and that the knowledge gained in past reformulations and 

research into alternatives could be used to reformulate the remaining products at a low cost. 

However, the persistence of a significant number of products using partially hydrogenated 

oils, even after so many products have been reformulated to remove such oils, may indicate 

that reformulation of the remaining products is less economically feasible or technologically 

possible. We estimate the middle-ground assumption that reformulation is possible but 

expensive, that half of the products (triangular distribution 0%; 50%; 100%) would require a 

critical reformulation and the remaining products a noncritical reformulation. A critical 

reformulation is one that requires extensive work, and a noncritical reformulation is a 

relatively simple ingredient substitution. 

We searched the FoodEssentials database (Ref. 6) for products that contain PHOs, and found 

26,000 such products, or about 12 percent of all packaged foods. This yields 13,000 

noncritical reformulations and 13,000 critical reformulations. We also added 15,000 

(triangular distribution 0; 15,000; 30,000) noncritical reformulations to account for industry 
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comments (Refs. 2, 4) that PHOs are used as processing aids in many products without 

appearing on the labels. 

We used the FDA reformulation cost model (Ref. 7) to calculate the average cost of a change 

in critical and noncritical minor ingredients. The average cost of these reformulations over a 

three-year time is about $46,000 for a non-critical reformulation and $130,000 for a critical 

reformulation.
2
 We multiply the number of reformulated products by the average 

reformulation cost to estimate one-time reformulation costs of about $3 billion, spread out 

over the next three years. The estimated baseline costs are about $0.6 billion, and the NPV of 

costs attributable to this action is about $2.5 billion. 

2. Relabeling Costs 

All 26,000 reformulated products where a PHO appears on the label as an ingredient would 

have to be relabeled. The average cost of relabeling is about $1,400 per stock-keeping unit 

(SKU) if the change must be made in three years, according to the FDA relabeling model 

(Ref. 8). We have received comments suggesting that costs may be higher, but we note that 

this is an average; some firms will face higher costs and others will face lower costs. 

This results in a one-time cost of about $37 million, spread out over the next three years. The 

estimated baseline costs are about $7 million, and the NPV of costs attributable to this action 

is about $28 million. 

3. Substitute Ingredient Costs 

Substitutes for the partially hydrogenated oils currently used by food manufacturers, 

consumers, restaurants, and others (including bakeries) will likely cost more as a result of 

this action (Ref. 5). Although the prices for PHOs and their substitutes are currently about the 

same, it is likely that the expansion in demand for substitutes will cause their price to 

increase. 

The FDA’s Categorical Exclusion memo for this action (Ref. 9) shows that about 2.5 billion 

pounds of partially hydrogenated oils were used in the United States in 2012. Given the many 

possible replacement fats and oils, we do not have the data required to properly analyze 

replacement ingredient costs, but we estimate, based on past fluctuations in market prices of 

palm oil (Ref. 10) and other commodities, that the price of replacement ingredients could be 

between 0 and 20 cents per pound higher than current PHO prices. The average prices for soy 

oil and lard in 2013 were about 40 cents per pound, so we are estimating an average 25 

percent increase in substitute ingredient prices as a result of this action. 

                                                 
2
 As noted above, a major producer of processed foods reported that reformulation cost $25 million for 187 

product lines (Ref. 5), or an average of $134,000 per product across critical and non-critical reformulations.  We 

assume that these results reflect reformulated products being equally good, in terms of taste, texture and other 

attributes, as the preceding products with PHOs.  As described in a later section of this memorandum, we 

anticipate that, upon implementation of this GRAS determination notice, post-reformulation products will not 

be as good as they were previously, which will reduce costs.  In other words, if competitors’ products are also 

not using PHOs, then producers do not have to incur as much cost to try to match quality that was achieved with 

PHO ingredients. 
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We therefore estimate the average annual cost of replacing current PHO usage at about $250 

million. The net present value of 20 years of replacement caused by this action, relative to a 

baseline of 20-year linear elimination of PHOs, is $1.3 billion at a seven percent discount 

rate and $1.7 billion at a three percent discount rate. It is also possible, as suggested in public 

comments (Ref. 2), that the substitutes may cost the end users more as a result of changes in 

supply chains and transportation systems, an effect not included in these rough quantitative 

estimates. 

4. Costs to Consumers (Of changing recipes and of reduced utility due to inconvenience of 

shorter product shelf-life and unfamiliarity with new replacement products) 

Substitute ingredients may require different cooking methods or recipes. Although we expect 

that most at-home recipes using PHOs can be cooked with substitute ingredients at a 

negligible increased cost in time or money, there are many recipes, especially for baked 

goods, where replacing PHOs could require research or experimentation. If 50 million 

households currently cook or bake with PHO-containing ingredients, and it takes an average 

of 1.5 hours (uniform distribution 0; 3) per household to learn how to cook all dishes with the 

replacement ingredients that will be on the market in 3 years, then consumers would spend 

75 million hours adjusting to the removal of PHO-containing ingredients from the food 

supply. If this time is valued at the average hourly compensation of $33 (Ref. 11), then the 

cost of this adjustment would be $2.5 billion, spread out over the next three years. The 

estimated baseline costs are about $0.5 billion, and the NPV of costs attributable to this 

action is about $1.8 billion. 

Although previous reformulations resulted in products of similar consumer acceptance and 

shelf life, it is likely that some reformulations required by this action will result in products 

that do not have similar consumer acceptance and shelf life. This could lead to a loss in 

access to familiar products and a loss from being able to store goods for less time. 

In the categories of dry grocery, dairy, and frozen foods, total annual sales were about $150 

billion according to Nielsen scanner data. Because about 11.4 percent of packaged food 

products are made with PHOs (Ref. 6), we estimate that about $17 billion is spent on such 

foods. Based on public comments describing the side effects of reformulation (Refs. 2, 4), 

there could be some loss of consumer utility from reduced familiarity and shelf life as that 

proportion of remaining foods made with PHOs come into compliance.  It is difficult to 

develop any sound quantification of the proportion of the total volume of products made with 

PHOs which would actually lose some value for consumers upon reformulation, and how 

great that loss would be for any given product.  Given past experience with consumer 

acceptance of reformulated products, it is not likely that all reformulated products would 

reduce consumers’ utility. The costs could be quite low in the light of experience with 

reformulation to date. On the other hand, there will be some cost to consumers from their loss 

of products with familiar tastes and textures, becoming accustomed to substitutes, and getting 

used to different storage practices for some reformulated foods. Because we do not have a 

basis to make a reasonable estimate of such costs, we simply identify them qualitatively here 

for purposes of transparency.   

 

5. Cost to Restaurants (Including Retail Bakeries) for Changing Recipes 
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Many restaurants have adapted to local regulations restricting use of PHOs at little or no cost 

(Ref. 12). However, as noted in a public comment from the National Federation of 

Independent Business (Ref. 13), we know that some restaurants, including retail bakeries, 

will bear costs related to the time to learn new recipes. As with consumers, we expect that 

most recipes can be updated at a negligible cost, but that some recipes will require research 

or experimentation to adjust to substitute ingredients. Some types of restaurants (such as 

retail bakeries) are likely to be affected more than others. We estimate that, on average, 

several recipes per restaurant (other than retail bakeries) and several dozen recipes per retail 

bakery will have to be adjusted.  

There are about 616,000 restaurants (other than retail bakeries) in the US (Ref. 14), and about 

6,000 retail bakeries (Ref. 15). Based on our qualitative understanding of the situation, we 

estimate that it will take the chefs and head cooks an average of 20 hours (triangular 

distribution 0; 10; 50) per restaurant to revise their recipes and procedures to use alternate 

ingredients, and that it will take the head bakers an average of 200 hours (triangular 

distribution 0; 100; 500) per bakery. With a $21 value of time (Ref. 16) doubled for benefits 

and overhead, the hourly cost is $42 and total costs are about $570 million, spread out over 

the next three years. The estimated baseline costs are about $110 million, and the NPV of 

costs attributable to this action is about $420 million. 

Total Costs 

The total quantified costs (Net Present Value of twenty years of costs) are about $6.0 billion 

at a seven percent discount rate and $6.5 billion at a three percent discount rate. These costs 

are summarized in Table 2. 

Table 2 - Cost Summary, Net Present Value of 20 years, USD Billions 

Cost Category 7 percent 3 percent 

1. Reformulation Costs $2.5 $2.5 

2. Relabeling Costs $0.03 $0.03 

3. Substitute Ingredient Costs $1.3 $1.7 

4. Cost to Consumers (from changing recipes, 

reduced product acceptance, and shorter product 

shelf life)
*
 

$1.8 $1.8 

5. Cost to Restaurants and Bakeries $0.4 $0.4 

Total Quantified Costs
*
 $6.0 $6.5 

* This does not include some unquantified costs, see the “Costs to Consumers” 

section for discussion. 

 

Benefits 

The benefits of removing PHOs from the food supply come from preventing the harm that is 

projected to occur in the future from continued consumption of the trans fatty acids in 



7 

 

industrially produced partially hydrogenated oils. There are many different estimates of the 

health benefits that may be achieved by this action. We monetize the estimated numbers of 

lives saved and nonfatal illnesses prevented from several different harm estimates, and 

present these estimates separately. Our bottom-line benefit estimate comes from averaging 

the results of simulation runs using the ranges of benefits presented in the five highest-quality 

methods, four methods from the FDA quantitative assessment (Ref. 1) and an academic 

paper (Ref. 17). The sections below present the ranges of lives saved and other benefits for 

each method, and Table 3 shows the expected monetary benefit for each method.  

We chose these five methods because they are the most thoroughly documented and 

represent good understanding of current science. For further information about the science 

and methods involved in the quantitative assessment, and why these methods should be 

chosen over other methods, see the text of the quantitative assessment. The academic paper 

(Ref. 17) is the only study we have that isolates the impact of an implemented regulation 

restricting use of PHOs and studies its impact. As a sensitivity analysis, we also present an 

estimate that averages together all eight estimates. 

The benefits of this action all occur in the future, so the monetized values of these future 

benefits must be converted into present values.  We use 7 percent and 3 percent discount 

rates for this conversion in our estimate. Some example calculations are presented only at the 

7 percent discount rate for clarity. However, all calculations were also done with a 3 percent 

discount rate, and we present the results of the 3 percent calculations in all tables. 

Each fatal heart attack causes an average of 13 life years to be lost (Ref. 18). We use an 

average Value of a Statistical Life Year (VSLY) of about $225,000 (triangular distribution 

$112,000, $225,000, $337,000), based on VSLY and Cost Effectiveness Analysis literature 

which often cites $100,000, $200,000 and $300,000 as values (base year 2006). (Ref. 19) 

With a 7 percent discount rate, each fatal heart attack prevented has a discounted value of 

about $1.8 million. With a 3 percent discount rate, each fatal heart attack prevented is valued 

at about $2.5 million. 

Each nonfatal heart attack causes lowered quality of life for the rest of the victim’s average 

13 years of life. The average annual loss in Quality Adjusted Life years (QALYs) is 0.18 

(Ref. 18). The present discounted value of this QALY loss is 1.44 at 7 percent and 1.98 at a 3 

percent discount rate. We multiply this by the QALY value to monetize the quality of life 

gained due to prevention of a nonfatal heart attack at $370,000 at 7 percent and $511,000 at a 

3 percent discount rate. The present discounted value of medical costs incurred by each 

nonfatal heart attack is an additional $38,000 at a 7 percent discount rate and $44,000 at a 3 

percent discount rate. 

All benefit estimates we use are based on reducing the current consumption level of trans 

fats from industrially produced PHOs to zero. However, it is likely that baseline PHO 

consumption would be lower in the future even without FDA action, as industry would likely 

continue to voluntarily phase out PHOs. We estimate that without FDA action, the baseline 

amount of PHO consumed would be reduced by five percent of its current value (triangular 

distribution 0%, 5%, 10%) each year, decreasing linearly to zero consumption in 20 years in 

the most likely scenario.  

In this estimate, we find and report the total NPV of the benefits of this action over the next 

20 years. This action has a compliance date three years after it is published, so we estimate 
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zero benefits in years 1, 2, and 3. We estimate that in year 4, this action will have expected 

annual benefits of 85 percent of the estimates generated using current consumption levels, 

decreasing to 80 percent in year 5, down to 5 percent in year 20. These percentages are 

averages; each simulation run has a different counterfactual base rate of decline in PHO 

consumption, and in each simulation, this rate of decline is the same as the one used in the 

cost baseline calculation. 

Additionally, for the purposes of this estimate, we expect a 2-year lag between the removal 

of PHOs and the realization of the health benefits (Ref. 20). All benefit numbers are therefore 

discounted an additional two years into the future, at the appropriate discount rate, to account 

for this. 

FDA Quantitative Assessment (Methods 1-4) 

FDA conducted an updated quantitative assessment of risk for PHOs, which is available as a 

reference to the docket of this determination (Ref. 1). This quantitative assessment presented 

estimates of the expected number of fatal and nonfatal heart attacks that would be prevented 

as a result of replacing PHOs. We use the data from the first set of scenarios, the ones that 

replace trans fat with other macronutrient fatty acids, and combine that with data on expected 

replacement fats and oils and their nutrient composition, to produce an expected health 

effect. 

As a result of this determination, the PHOs currently used will be replaced with a 

replacement mix of fats and oils. Based on data from the Grocery Manufacturers Association 

(GMA), a report from Oak Ridge National Laboratory, and other information, we estimated 

that the replacement mix of fats and oils would be as follows:  

 High oleic soy oil, 25 percent (triangular distribution 15%; 25%; 35%); 

 Fully hydrogenated oils, 10 percent (triangular distribution 0%; 10%; 20%); 

 Interesterified fats, 10 percent (triangular distribution 0%; 10%; 20%); 

 High oleic sunflower oil, 5 percent (triangular distribution 0%; 5%; 10%); 

 Butter, 1 percent (triangular distribution 0%; 1%; 2%); 

 Lard, 5 percent (triangular distribution 0%; 5%; 10%); 

 Tallow, 4 percent (triangular distribution 0%; 4%; 8%); 

 Soy Oil, 5 percent (triangular distribution 0%; 5%; 10%); 

 Cottonseed oil, 2.5 percent (triangular distribution 0%; 2.5%; 5%); 

 Canola oil, 2.5 percent (triangular distribution 0%; 2.5%; 5%); and 

 Palm oil, 30 percent (100% minus the sum of all other oils used). 

The weighted average fatty acid profile of these replacement oils is about 1 percent TFA, 39 

percent saturated fatty acid (SFA), 44 percent monounsaturated fatty acid (MUFA), and 16 

percent polyunsaturated fatty acid (PUFA). We estimate the weighted average fatty acid 

profile of the PHOs currently being used to be 33 percent TFA, 22 percent SFA, 31 percent 

MUFA, and 14 percent PUFA. Therefore, as a result of PHO replacement, we estimate that 

the net change in average fatty acid profile for replacement oils compared with current PHOs 

will be: TFA content will decrease by about 33 percentage points, SFA will increase by about 
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17 percentage points, MUFA will increase by about 14 percentage points, and PUFA will 

increase by about 2 percentage points. 

Because the average TFA content decreases by about 33 percentage points with replacement 

using this estimate, every three grams of PHO replacement results in one gram of TFA 

replacement. For every gram of TFA removed from the diet as a result of this action, we 

estimate that SFA will increase by 0.52 grams, MUFA will increase by 0.42 grams, and 

PUFA will increase by 0.06 grams. We use these numbers to generate a weighted average of 

the quantitative assessment’s estimates of harm prevented by PHO replacement. This forms 

our best estimate of the likely effect of this action.
3
 

The quantitative assessment presented four different methods of calculating these numbers. 

We monetize our weighted average of the risk prevention in all four of these methods in the 

paragraphs below. 

Method 1 looks only at the health effects of trans fats on LDL cholesterol, a validated 

surrogate endpoint biomarker for coronary heart disease (CHD), as shown through controlled 

feeding trials. The Method 1 result for PHO replacement with other fats from the expected 

replacement ingredients is about 1,400 fatal heart attacks prevented and 2,000 nonfatal heart 

attacks prevented per year at current TFA consumption levels of 0.5 percent energy. This is 

$3.3 billion in monetized annual benefits at a 7 percent discount rate and $4.6 billion at a 3 

percent rate. The 20-year NPV of these benefits, given the baseline of reduced consumption 

described earlier and adjusted for the health benefit lag, is $12 billion at a 7 percent discount 

rate and $25 billion at a 3 percent rate. 

Method 2 combines the effects of Method 1 with the additional effects of trans fats on HDL 

cholesterol, a major CHD risk factor biomarker, as shown through controlled feeding trials. 

Method 2 predicts that about 4,400 fatal heart attacks and 6,300 nonfatal heart attacks would 

be prevented. The 20-year NPV of these monetized benefits is $38 billion at a 7 percent rate 

and $79 billion at a 3 percent rate. 

Method 3 combines the effects of Method 2 with the effects of TFA on a combination of 

emerging CHD risk factor biomarkers (lipoprotein(a), apolipoproteinB/apolipoproteinA1 and 

C-reactive protein), as shown through controlled feeding trials. Method 3 predicts that about 

8,500 fatal heart attacks and 12,000 nonfatal heart attacks would be prevented. The 20-year 

NPV of these monetized benefits is $75 billion at a 7 percent rate and $150 billion at a 3 

percent rate. 

Method 4 uses association of trans fats with CHD risk as shown through prospective 

observational studies. Method 4 predicts that about 19,000 fatal heart attacks and 27,000 

                                                 
3
 A source used as a key input for the quantitative assessment does not report its estimating 

equation.  Therefore, we do not know whether the regression analysis of the dose-response relationship between 

trans fat consumption and cholesterol levels in Mozaffarian and Clarke (2009) estimates its intercept 

empirically or sets it to zero, the latter of which would increase the slope of the regression line. However, we 

have no reason to question the basic results of this source, which shows a progressive and linear relationship 

between trans fat consumption and LDL and HDL cholesterol levels consistent with other evidence we 

reviewed, and thus supports this final determination.  
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nonfatal heart attacks would be prevented.  The 20-year NPV of these monetized benefits is 

$160 billion at a 7 percent rate and $330 billion at a 3 percent rate. 

Restrepo and Rieger 2014 (Method 5) 

This paper (Ref. 17) analyzes county regulations in several New York State counties 

restricting use of PHOs. Different counties implemented regulations at different times, with 

no observable differences in the counties before the ban. Their identification strategy relies 

on the assumption that differences across counties that may affect health outcomes (other 

than PHO regulation) are fixed over time. The authors looked at the differences in coronary 

heart disease rates in the different counties and found that the regulations caused a 4.3 

percent reduction in heart disease. If the paper’s identification strategy is sound, the reported 

results would likely be underestimates, because the regulations only applied to restaurant 

foods and not to packaged foods, and did not include uses below 0.5g/serving. 

A 4.3 percent nationwide reduction in coronary heart disease would mean approximately 

16,000 fatal heart attacks and 23,000 nonfatal heart attacks prevented. The 20-year NPV of 

these monetized benefits is $140 billion at a 7 percent rate and $290 billion at a 3 percent 

rate. 

GMA Comment (Method 6) 

The Grocery Manufacturers Association (GMA) submitted a comment stating that trans fats 

cause no harm when people consume them at levels of intake at or below 2.0 percent of 

energy, which is about 4.9 grams a day for the average diet. FDA addresses the scientific 

evidence relating to this argument in the final determination (see section IV.B. of that 

document) and in a technical memo (Ref. 21).  FDA disagrees with this comment and has 

concluded that the scientific evidence supports a progressive and linear cause and effect 

relationship between TFA intake and adverse effects on blood lipids that predict CHD risk, 

and FDA does not agree that a threshold at which effects would not be expected to occur has 

been identified based on the available science.  However, for the purposes of this estimate of 

costs and benefits, we calculate the benefits of this action in this section using an assumption 

that the GMA statement were true. 

We estimate that average individual consumption of trans fats from PHOs is currently close 

to 1.1 g per day, but there is variation in trans fat consumption. Only about 1.5 percent of the 

population is consuming trans fats at a level higher than 4.9 g per day on a given two days. 

(Ref. 22) We use the distribution of trans fat intake from PHOs, and subtract 4.9 g per day, to 

find the estimated consumption of trans fat from PHOs in the population that exceeds 4.9 g 

per day. We then apply methods 1-5 to this amount of consumption exceeding 4.9 g per day, 

to find the estimated benefits of this action incorporating the assumption that there is no 

increased CHD risk at TFA levels below 2.0 percent of energy. With current consumption 

levels, the health benefits calculated with this alternate, counterfactual method are one 

percent of the benefits estimated using an average of methods 1-5. 

We repeat this process 20 times, each time reducing all intake numbers by 5 percent to 

account for the expected future decrease in consumption. This generates a 20-year path of 

expected benefits, with the percentage of benefit relative to the base method decreasing in 

later years. 
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When applied to the average monetized benefits of this action estimated using methods 1-5, 

the GMA comment counterfactual method yields a 20-year NPV of monetized benefits of 

$0.9 billion at a 7 percent rate and $1.6 billion at a 3 percent rate. 

Weston Firm Comment (Method 7) 

The Weston Firm submitted a comment (Ref. 23) stating that PHOs cause between 12,600 

and 42,000 annual coronary deaths. FDA addresses the scientific evidence relating to this 

argument in the final determination (see section IV.B. of that document).  For the purposes of 

this estimate of costs and benefits, we calculate the benefits of this action in this section 

using the prevention of coronary deaths as stated in the Weston comment. 

Given a uniform distribution of deaths with minimum 12,600 and maximum 42,000, the 

comment states an average of 27,300 deaths prevented. Given that 41 percent of heart attacks 

are fatal (Ref. 24), these numbers imply an average of 39,000 nonfatal heart attacks 

prevented.  

The Weston comment also states that PHOs cause many illnesses not accounted for in the 

FDA estimate.  FDA addresses the scientific evidence relating to this argument in the final 

determination (see section IV.B. of that document).  FDA’s science review found that, for the 

association of trans fat intake with human health effects other than cardiovascular diseases, 

such as various types of cancer, metabolic syndrome and diabetes, and adverse effects on 

fertility, pregnancy outcome, cognitive function and mental health, the literature reports 

remained limited or inconclusive.  However, for the purposes of this estimate of costs and 

benefits, we calculate the benefits of this action in this section using an assumption that the 

Weston statement were true.  The comment included many statements about other types of 

illnesses prevented, which we estimate to be the QALY equivalent of about 40,000 nonfatal 

heart attacks. 

Taken together, the monetized deaths and illnesses prevented yield a 20-year NPV of $300 

billion at a 7 percent rate and $620 billion at a 3 percent rate. 

Center for Effective Government Comment (Method 8) 

The Center for Effective Government submitted a comment (Ref. 25) stating that FDA 

should use a Value of Statistical Life (VSL) methodology. In this section, we present a 

benefit calculation using a VSL of $8.3 million for each fatal heart attack prevented. 

We recalculate all seven of the methods presented above with this VSL, while keeping the 

same numbers for the nonfatal heart attacks and medical care. The average benefits are then 

$370 billion at a 7 percent discount rate and $580 billion at a 3 percent discount rate. 

Average Expected Benefits 

Our base estimate is the average of the five best methods: the four methods presented in the 

FDA quantitative assessment and the Restrepo and Rieger paper. 

As a sensitivity analysis, we also present an average of all eight methods: FDA’s five best 

methods in addition to the three methods presented in the public comments. The benefits 

found by each method, and the two averages, are in Table 3: 

Table 3 - Benefit Estimates, Net Present Value of 20 years, USD Billions 
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Effect Calculation Method 7 percent 

discount rate 

3 percent 

discount rate 

FDA Quantitative Assessment (Method 1) $12 $25 

FDA Quantitative Assessment (Method 2) $38 $79  

FDA Quantitative Assessment (Method 3) $75 $150 

FDA Quantitative Assessment (Method 4) $160 $330 

Restrepo and Rieger 2014 (Method 5) $140 $290 

Average Best Methods (1-5) $86 $180 

GMA Comment applied to Methods 1-5 

(Method 6) 

$1 $2 

Weston Firm Comment (Method 7) $300 $620 

Center For Effective Government Comment 

applied to Methods 1-7 (Method 8) 

$380 $580 

Average All Methods (1-8) $140 $260 

 

Trade Effects 

We expect that this action will increase imports, as domestically-produced PHOs are 

replaced in part by foreign-produced palm oil. The current estimated annual consumption of 

PHOs is 2.5 billion pounds, and we expect that about 30% of this will be replaced with palm 

oil. Over the past few years, the average palm oil price has been about 40 cents per pound. 

We anticipate that increased demand could increase the average price. Assuming an average 

palm oil price of 50 cents a pound, 760 million pounds of palm oil imports would be about 

$380 million a year. 

We expect that many of these imports would happen in the absence of FDA action, as PHOs 

are phased out of the food supply. Compared to expected baseline replacement of PHOs 

(described in the Benefits section above), we expect that this action will be responsible for an 

average increase of about $150 million in annual imports. 

 

Distribution Effects 

Soy oil futures fell by 1.6 percent on the day that FDA announced its tentative determination 

that PHOs were not GRAS. (Ref. 26) We assume that commodity traders are acting rationally 

and have accurate knowledge of their market, that nothing else caused significant market 

movement that day, and that market traders expected the determination to be finalized with 

near 100% probability, meaning that the market movement is an accurate prediction of the 

expected effects of this action. We combine this information with UDSA statistics to form a 

prediction of market effects of this action. 

The 2012 production of soy oil was about 20 billion pounds, and the price on the 

announcement date was about 40 cents a pound. An estimated 1.6 percent reduction in these 
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calculated revenues implies that the soy oil industry will lose about $130 million in revenues 

annually as a result of the action. We believe this is an upper limit on the amount that 

soybean farmers will lose, because the estimated $130 million revenue reduction will likely 

be split between American soybean farmers and soy oil processers. 

  

Net Benefits with Confidence Intervals 

We find the expected net benefits of the action, with a 90 percent confidence interval, by 

running a Monte Carlo simulation. In each simulation run, we do the following: 

1) Randomly determine the annual baseline PHO reduction without FDA action 

(triangular distribution 0, 5%, 10%). The reduction is a percentage of current usage 

each year, generating a linear decrease. 

2) Choose a discount rate to use. The 3 percent and 7 percent rates are each used in 1/4
th

 

of the simulation runs, respectively; in one-half of the runs, a random discount rate is 

chosen between 0 percent and 10 percent. 

3) Draw a random number from all distributions used as inputs to estimate costs, and 

recalculate the cost of the action. 

4) Choose a harm calculation method at random from the methods used. 

5) For the method chosen, draw the health gains from the distribution provided by the 

method. 

6) Choose a VSLY to use from the specified distribution. 

7) Randomly determine the replacement ingredients used. 

8) Calculate benefits using the chosen variables, and subtract the costs. 

The results of the 100,000 simulation runs are shown in Table 4: 

Table 4 - Net Benefits of PHO removal, USD Billions 

20-Year NPV  5
th

 Percentile Mean 95
th

 Percentile 

Net Benefits, Best Methods
*
 $5 $130 $430 

Net Benefits, All Methods
*
 $-6 $160 $600 

* This does not include some unquantified costs, see the “Costs to Consumers” 

section for discussion. 
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