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Preface

This report is intended to provide an analytical foundation fouetialg the impact of the National
Mango Board (NMB) programs to the extent those programs enhhact.S. demand for mangos.
Econometric demand models are developed and estimated with thegafpeeasuring that impact. Using
an extensive household data base purchased by the NMB, models are eyssinaaténg the probability of
buying mangos and the number of mangos once a purchasing decisémteisNMB programs are measured
based on each household’s awareness of mango promotions and thexpBiires. Both measures are
shown to have a positive statistical impact on U.S. mango demand.

Approximately 1,000 completed household survey data entries ar® $kist author each month
and those data are merged with the database. As of June 2021, thatdatdbded nearly 170,000
observations extended back to 2008. Household awareness questiedsrs@20t.3, hence all the models
in this report start with that year. Considerable care is takesstoe the data are representative of the U.S.
population and are preserved in an accessible database owned by theANM&a are stored in a Stata
format.

Unlike many commodity boards, the Mango Board maintains a continahlation of mango
demand using the household database. While household data and btaitistela cannot capture all the
dimensions of the NMB programs, the information is used as inpudétision making throughout the year.

Beyond funding the purchase of the consumption data, all aspectsntdimag the data are the
responsibility of this author. Likewise every aspect ofahalyses has been completed independent of the
Board members and staff. While | coordinated with the Diredtdtesearch (Dr. Leo Ortega), he has
intentionally kept a hands-off policy except for scheduling andficktions. The analyses are independent
of the National Mango Board. Likewise, the content of this tepas independently completed by me. The
text is technical in nature, so the plan after completiondsatft a short tri-fold brochure that focuses on the

conclusions in a nontechnical format.

Dr. Ronald W. Ward
Emeritus Professor
University of Florida
Email: rward@ufl.edu
Mobile: 352 214 1414
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1. The National Mango Board

Commodity generic promotions, what are they all about? Such predrave
existed for decades and initially required state legislativiederal congressional approval
depending on the scope of the program(s). With the enactment of the 19®6odioy
Promotion, Research and Information Order (ACT), national generic pmeg(ar
commonly referred to acdtmmodity checkoff prograf)sould be implemented without
congressional approval, but instead receive federal approval thiteeigxecutive branch
via the United State Department of Agriculture (USDA). All stepthe process from
concept to final approval of a national program are under thieotof the U.S. Secretary
of Agriculture. Each federally approved checkoff is governed amdemented by the
commodity industry with the USDA having full oversight responsibilitnesuding veto
power.

Specific rules and regulations are usually unique to each conymgetithere are

many commonalities across the national programs. Eachafhkak governance authority

for the design, implementation and staffing of the Board tet the needs of the specific
commodity industry. Industry participation is usually mandatory &edBoard has the
authority to collect assessments to underwrite all aspdctise checkoff. Given this
significant Board power, each national checkoff operating underAE must be
accountable to the Secretary of Agriculture. That accountaksligssured by having a
USDA-AMS staff and/or legal representative at all Board meetargs requiring an
independent scientific evaluation of the effectiveness of thmgiions. That evaluation is
generally completed with statistical models to measuredbromic benefits of the generic
promotions. But with a few exceptions, those evaluations anpleted every 5-years with

the timing unique to each checkoff.
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One needs to turn to the Federal Register for the specificamtbsegulations for
each commodity (Federal Register). Economic evaluations calyuseifound within each
commodity Board and within the Agriculture Marketing Services (AbfShe USDA (See
Ward, Ch.10 in Briz and de Felipe, 2012).

As of this writing, there are 21 national checkoff programs utideoversight of
the AMS. One of those is the National Mango Board (NMB), the subject of this report. |
the following pages, a detailed evaluation of the econonyadts of the Mango Board’s
programs is addressed with those impacts scientificallguned using econometric models.
The report is intended to provide insight into the underlying resesairucture to support the
economic modeling and then to set forth nontechnical conclusionsrabastired benefits
(or lack of benefits.) While this author works with the NMB, thaluation has been
independently completed without any substantiative input from thelBtaff or advertising
agency. Staff input has been mostly in the form of wording, editoiggification and
facilitating. This report is intended to address only the demded$fthe mango industry
and, hence, does not deal with production and supply issues. Generic proraotions
intended to enhance demand through a process of disseminating titforataout the
attributes and uses of mangos. Enhancement may be in the fexpasfding demand
and/or lessening any decline in demand. For a program to be judged sucdessfuhust
be measurable economic benefits and those benefits must heuthstrequitably among

those required to fund the National Mango Board programs.

(12.1) Mango Supplies

Most mangos in the U.S. marketplace are imported with only spnafitities grown
in Hawaii, California, Texas and Florida. Mangos are a subtrofigafound throughout
the subtropical belt worldwide (See Ward, Ch.14 in Briz and de Felipe,.20d8phgo
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consumption is part of the culture in many countries but much lesstlse thS. A large
potential market in the U.S. and low market penetration wefjermgasons guiding the
industry to pursue a generic promotion program for the U.S. mafiket mango industry
is one of two commodities with a national check-off programaf commodity having
substantial imports. Avocado programs are similar but hatt®m@gsdomestic production
base.

Mangos are imported mostly as fresh whole fruit and up to 2@189N¥B focus has
been on the whole and/or cut mangos. Recently the frozen sastancorporated into the
promotion strategies but in 2020 the frozen sector voted tonbevesl from the mango
checkoff. That sector will not be included in the evaluatidnthe» NMB since generic

promotions programs for frozen mangos through 2019 were relasivelf and as of late

Mango import Mango import
values ($1,000) values (metric ton)
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Figure 1. U.S. annual imports of mangos and the FOB mango values.

Page -9-



2020 no longer part of the NMB programs.

From 2013 through 2019, mango imports into the U.S. totaled 3.17 rmiikmic
tons with a FOB economic value of 3.58 billion dollars. Impdrtsreased from .430
million metric tons to .508 million metric tons in 2019. FOB value increased $437 to
$578 million ending in 2019. The exact numbers are in Figure 1. In volocheadue
terms, these changes represent a 32% increase in import values and anti®8%e iin
guantity.

All but one percent of U.S. imports originated from Brazil, MexiEosuador,
Guatemala, Haiti, and Peru. Figure 1 shows both annual imports sincarDttie major
countries of origin. Supplies flow into the U.S. marketplace thrauigtiee year since
productions are above and below the equator. Approximately 66% of the importsrare f
Mexico usually crossing the U.S/Mexico borders from January intagugrhose imports
account for 58.4% of the FOB import value. Mexico’s share of all UdBgmimports has
remained in the 61% to 67% range since 2013. Ecuador and Peru sharés $f tharket
are nearly equal with slightly more than 10% each. Those remaihargs are seen in
Figure 1.

It is a quick calculation to derive the import FOB price bydiing the values in
Figure 1 by the volumes. Import prices averaged $1,132 per metric tms doe Central
and South American mango exporting countries. There are slightedifs season-to-
season and year-to-year, but the range is generally silathse major differences are from
the “other-country” category that accounts for around 1.0% afrtperts. Those mangos
are specialty varieties that command premium prices. Withigher prices, those other
mangos capture 9.4% of the FOB import values. Prices can range from $5r&&0Iyo

$10,000 per metric ton for more specialized mangos.
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Figure 2 provides a seasonal distribution of imports foalhtries combined. Peak
imports in the summer months are clear yet the shares showactormonth point to the
availability of mangos in the U.S. marketplace throughout the ¥zth the seasonality and
availability are important supply chain factors that have igapbns for the NMB
programming. Many of the seasonal patterns in Figured 2 canibataet to the countries-
of-origin and the normal production and maturity cycles foundCémtral and South
America.

An obvious question is, have those shares in Figure 2 changed thabwenthe
last decade or so? One quick way to address variations in sestsam of the imports is

to calculate the relative shares over time or, simply, thiéideat of variation (CV) where

Seasonal share of mango imports

16.00%

BImports (2013-2019)

14.00%

12.00%

00 =
6.00%
4.00%
2.00% H H
0.000

i Jan  Feb Mar Apr May  Jun Jul Aug Sep Oct Nov | Dec
B Imports (2013-2019) 5.15% 6.67% 7.73%11.95%41 2.85%a 3.57 94 2.91 %0 9.04%96 5.46%0 4.20%0 5.17% 5.28%
cv 0152 0125 0186 019 0123 0.081 0.053 0251 0341 0126 0133 0.118

Figure 2. Seasonal share of mango imports into the U.S. market.
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CV= (GS’"% ) A CV of zero would indicate there was no variation within the month
Share

across the years from 2013 through 2019. The larger the CV pointséshare variation
for each month.

The bottom row in Figure 2 includes those CV values with August andrdegrte
being the months with the greatest seasonal variation attreggars. Overall, the seasonal
patterns are generally very stable as reflected with the G\V'34 or less. Again, such
stability is important when setting longer term marketingg@ms within the U.S.

marketplace.

(1.2) National Mango Board Brief History

Figures 1 and 2 depict the supply data to which mango marketing programs
intended to supply through demand enhancement efforts. While thereaayevarietal
differences, mangos have enough common attributes that one exightt generic
promotion programs to benefit the entire mango industry.

Awareness of the history leading up to a commodity board is tifstrms Board,
staff, and Federal administrators change over time. Fordoeekoff programs it is nearly
impossible to find documentation that lead to the final apprdviddeocheckoff. The US
Federal Register is a great source of this type informatioen the programs are under
federal authorization. That documentation can be found for ttecbnsiderations of a
federal promotion program for mangos. Given that space is imoitation for this report,
it is worth including some of the background in this discussion.

Initial industry inquiries were in or near 2001, then final NatidMahgo Promotion

Page -12-



Board became effective on Nov. 3, 2004. As stated in the FederaleRdH©OC. No. FV-
20-707-FR) . “This rule establishes the Mango Promotion, Research, and Information Order (Order)
under the Commodity Promotion, Research, and Information Act of 1996. Under the Order, first
handlers and importers of 500,000 or more pounds of mangos will pay an initial assessment of %2 cent
per pound on domestic and imported mangos to the National Mango Promotion Board (Board). The
Board will be appointed by the Secretary of Agriculture (Secretary) to conduct a generic program of
research and promotion, industry information, and consumer information needed for the
maintenance, expansion, and development of domestic markets for fresh mangos.”

Background documentation is quoted below directly from the Federat&ein
order to preserve this history in a compact NMB report. Spebfj ...* On June 29, 2001,
the Fresh Produce Association of the Americas (Association) submitted a proposal for a national
promotion, research, and information order for fresh mangos to the Department, pursuant to the Act
to: (1) develop and finance an effective and coordinated program of research, promotion, industry
information, and consumer information regarding mangos; (2) strengthen the position of the mango
industry in U.S. markets; and (3) maintain, develop, and expand domestic markets for mangos. The
Association submitted changes to their proposal on November 1, 2001 and the Department published
the modified proposed rules on both the Order [67 FR 54908] and the referendum procedures [67 FR
54920] in the Federal Register on August 26, 2002, each with a 60-day comment period. Twenty-two
comments from 21 persons or organizations were received by the deadline. Nineteen of the 22
comments were in support of the proposed program while three were opposed. These comments and
related Start Printed Page 59122changes to the Order were discussed in the October 9, 2003, issue
of the Federal Register in the proposed rule on the Order [68 FR 58556] and the final rule on the
referendum procedures [68 FR 58552].

First handlers and importers of mangos voted to implement the program in a referendum

held November 10 through November 28, 2003. Under the Order, first handlers and importers of
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500,000 or more pounds of mangos per calendar year will pay an initial assessment of ¥z cent per
pound on domestic and imported mangos to the National Mango Promotion Board (Board). This will
generate about $2.5 million to administer the program: about 8 percent from domestic production
and 92 percent from imports. (Exports of U.S. mangos are exempt from assessments.) The Board will
use the funds to pay for the aforementioned program development areas as well as administration,
maintenance, functioning of the Board, and expenses incurred by USDA in implementing and
administrating the Order, including referendum costs.

The program will be administered by the Board under USDA supervision. The Board will be
composed of 20-members; eight U.S. importers, one U.S. first handler, two U.S. producers, seven
foreign producers, and two non-voting wholesalers and/or retailers. If domestic productieases,
additional U.S. first handlers will be added to the Board.

... Sections 1206.1 through 1206.24 of the Order define certain terms, such as mango, first
handler and importer, which are used in the Order.

Sections 1206.30 through 1206.37 include provisions relating to the establishment, adjustment, and
membership; nominations; appointments; term of office; vacancies; procedures; compensation;
reimbursement; and powers, duties, and prohibited activities of the Board. The Board is the governing
body authorized to administer the Order through the implementation of programs, plans, projects,
budgets, and contracts to promote and disseminate information about mangos, subject to oversight
of the Department.

Sections 1206.40 through 1206.43 cover budget review and approval; financial statements;
authorize the collection of assessments; specify how assessments are used; specify who pays the
assessment and how; exemptions; and authorize the imposition of a late-payment chargedunegpast
assessments.

The initial assessment rate shall be % cent per pound for domestic mangos and imported

mangos. The assessment rate will be reviewed and may be modified with the approval of the
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Department, after the initial continuance referendum which will be conducted after the program has
been in operation 5 years. The assessment rate may be changed without a referendum. Persons
failing to remit total assessments due in a timely manner may also be subject to actions under federal
debt collection procedures as set forth in 7 CFR 3.1 through 3.36 for all research and promotion
programs administered by USDA [60 FR 12533, March 7, 1995].

Sections 1206.50 through 1206.52 address programs, plans, and projects; require the Board
to periodically conduct an independent review of its overall program; and address patpgtijlats,
trademarks, information, publications, and product formulations developed through the use of
assessment funds.

Sections 1206.60 through 1206.62 concern reporting and recordkeeping requirements for
persons subject to the Order and protect the confidentiality of information from such books, records,
or reports.

Sections 1206.70 through 1206.78 describe the rights of the Secretary; address referenda;
authorize the Secretary to suspend or terminate the Order when deemed appropriate; prescribe
proceedings after suspension or termination; and address personal liability, separability,
amendments, and the OMB control numbers.”

Almost every commodity checkoff program has gone through omgsncluding
administrative changes, assessment rates and definitionsefdhigect to the assessments.
Two major revisions to the NMB have occurred. Effective 2012, tiegmassessment rate
was increased from one-half cent per pound to three-quarterenf per pound. In 2019,
frozen mangos were incorporated into the definition of masigigigct to the assessment and
in 2020 subsequently removed. Several referendums have been approved since 2004. The
inclusion of frozen was not without controversy and in 2020 a newrerdum on
continuing frozen within the NMB domain was underway. While lessatianthe Board

size and representation have been revised all within the pumofethe Commodity
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Promotion, Research and Information Order (ACT) of 1996.

(2.3) NMB Assessments and Expenditures

Based on the existing levels of assessments and imports, the NM&ewbi$73.1
million from 2007 through 2019. During the same years, the Board spent $@i8. mi
Annual assessments and expenditures are plotted in Figure 3 usingsthe rledlect the
assessments and the line to denote the expenditures. The large RO is a result of the
increased assessments in 2012. Collections of funds and the resxftérglitures would
seldom be equal because of reserve requirements and the tiedsgmenplement different
programs that do not parallel the assessments.

Two charts are presented in the lower part of Figure 3 withwtheharts defined
according to the years 2007-2012 and 2013-2019. These pinwheel charts ilthgtrate
allocation of funds to specific program areas such as tiegkeesearch, etc. In the latter
years, marketing accounted for about 61% of the total expendibllezs followed with
research at 20%. Industry programs ar€iplace with expenditures approaching 7% of the
2013-2019 years. Administrative, oversight, Board meetings, and ethexted 12% of the
expenditures for 2013-2019. During the 2007-2012 years, these operational type
expenditures accounted for about 14% of the dollars. Among these xieerdéures
unique to the NMB is the cost of translations. All of the impootae from countries where
English is not the first language (see Figure 1). Board meetingsepodsrare often
presented in both English and Spanish thus incurring the translation expéitsavise,
nearly all of the mangos in the U.S. marketplace are importedhahdoo adds custom

expenses not found to the same relative degree in other national checkeafifrjsrog
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Marketing, research and industry programs could not exist witheutother
supporting activities. Marketing is the most direct demand enhaaciigty to reach
potential buying households. Research into packaging and distribupiening, quality
control, health and nutrition, and product uses at the consumer ldvelyealtually
contribute to the demand enhancing efforts, although at levels renfravedhe direct
contact with the household decision maker.

Ultimately, the question is ... do these programs have an ecoimopact on the
demand for mangos? That question is the focus of the analytical sections effdhis r

Expenditures are one measure of the efforts of the NMB through thel'Bo
messaging. Many evaluation studies including earlier evaluationsiogos developed

models where these expenditures were incorporated into the mobeis, of course,
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assumes that potential consumers are exposed to the messagfaglinequal way since
the messages are broadly disseminated through printed, electisnét, and audio media.
An alternative measure of the efforts would be to direstkyshoppers if they were
aware of any promotions of mangos. Promotion awareness & new concept but has
grown in use through collection of household survey data. Such data previgéeanew
avenue for measuring the potential impact of generic promgtiograms. The demand
models developed later in this report rely on the use of holdseonsumer tracking data
that includes measures girbmotion awareness Content of these data is fully explored

in section (2) under Mango Demand Measurement.

(1.4) NMB Promotion Examples

Generic promotions are all about influencing the potential buymrishasing
decisions through both objective and subjective messaging. Hicéss, a household may
or may not be awareness of the messaging and may or may moahggs. Creativity in
the messaging is the key to influencing the shopper. The mesagdeerm choosing the
best in-store display, education on how to judge quality and ripenesdpltatvand use
mangos, how to choose the most effective media platforng\ardhow to best delivery the

message via targeting, timing, and location.
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Spokesperson...

Nutrition education ...

Figure 4. Examples of NMB promotion programs.
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So what are some of the examples of delivering the mes$aga? a list of
hundreds of examples, Figure 4 includes five photos of mango pronastivities. Across
the top is a photo of a large mango in-store display tiedni@jor sport event. This event
calls attention to the range of colors, packaging, and sizes agsiteciating mangos with a
seasonal sport event. Another is a display box with mangd®dtacthe container and
messages about a mango as a super fruit on the sides of the containemandhofithese
containers were produced and distributed in selected retadlsrgrchains throughout the
United States. Specifics of both of these displays can be obfeinethe staff of the NMB.

Two photos in Figure 4 feature food celebrities with one showiragiaty of uses
of mangos and the other with a specific food dish. Using spolsesyzeare intended to
instill confidence based on the high visibility of the persomsl) their creativity with foods.

The bottom right photo is a printed form depicting the nutritiooatent of mangos.
Mango consumption in terms of size (cup) is tied to well knovittnefood consumption
guidelines.

Again these examples are all intended to give guidance to shdmfers and
during their shopping excursion. Such promotions may increase asatrrtgheir ability

to influence the decision to buy is still an analytical question addressed late

(1.5) NMB Website

Unlike the promotion efforts to reach households via the tooksdnabove, a
website is a tool for shoppers to gain more detailed infoomatbout a product. Action to
acquire information is up to the individual to visit the websRepeat visits to a website are
often tied the visual appeal and content of the website. Equadtyriamt for a successful

website is the ease of moving through a site to find spedfitent. Richness of content
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should increase the use of the website as long as one can navigate the siimevithse.

One page from the NMB website is captured in Figure 5. Acrogsphef each
page are several drop-down sections where one can easily ddwalavide range of
information about all aspects of mangos from supplies tewuption. Since the website
is readily accessible, it is not necessary to discuss the contbint @ach section. The site
is updated frequently and can be quickly expressed in Spanish or English with gt
bottom highlighted in green.

Support for the NMB website changed over the years and there were months when
the server was down. Visits for all 12 months in 2019 areadlail Website visits averaged
115,913 per month during 2019. Maximum visits of 167,477 occurred in July and the

minimum of 74,439 in December 2019.

Research Crop Report Media Contact O 0O 0 [ain]

e
/

ABOUT MANGOS

HOW TO CUT A MANGO HOW TO CHOOSE A MANGO MANGO VARIETIESE&AVAILABILITY

Figure 5. NMB websitehftp://www.mango.gov)
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(http://www.mango.gov)

2. Mango Demand Measurement

Demand is a measure of the willingness to purchase a prodcsanvare given the
price, purchasing power, information, and the attributes of the bagehe product/service.
Price is clear; purchasing power is most often measured witlm@cone measure of
information is promotion awareness; buyer attributes reladertwographics, behavior and
attitudes; and product attributes can be partially judged with hvasuhnonvisual forms,
storability, and uses. For mangos, important product attrilitelsecome clearer later.
We know that shelf-life is important at each stage in thegmalistribution channels and
that mangos are not a staple part of the U.S. consumption diet. Tloestrilmutes point
to demand models that account for entry into the market and Iéweasumption once a
household decides to buy mangos. Throughout the remaining discuskis®es,two
components to demand will be referred taresket penetration (MPandmarket intensity

(M)

(2.1) The Concept of MP and M.

Define M as the demand for mangos with M measured in the numivenobé
mangos purchased in a defined period such as a two-week shopping windowwgéetkvo
frequency is selected because of the shelf-life of mamgbaccommodate the collection
of data on household buying behavior. The shopping window will glpaeallel calendar
months and years with the shopping times identifigoesi®ds

Both MP and MI must be precisely measured where:
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1 ifab
VP if abuyer
0 otherwise

and

0 nowholemango
1 onewholemangos

MI =4 2 twowholemangos

k kwholemangos

M depends on both MP and MI where MP and Ml are functions of demand diieérs
MP=f(P,A,X) and MI#(P,A,Z) where P is the price of a whole mango, A is a measure of
promotions, and X and Z are other demand drivers that may tiffieveen market
penetration versus market intensity. That is, X could equal Z dtuhecessarily and the
impacts of either X or Z likely differ between MP and MI.

A very flexible modeling specification would be to consider tkelihood of each
value in MP and MI. That likelihood is usually expressed as the Ipiiithp@f each scale
value occurring or the Prob(MP|P,A,X) and ProQ[®A,Z) where j is the number of whole
mangos purchased in the period. Since MI can take a number ofr inédges (i.e., O,

1,2,...), market intensity is derived where:

MI:Zk:(Prob(MIj)x j)

J=0
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Mango demand is then defined as:

M = HWD x Prob(MP) x MI
letting HWD be the number of U.S. households. In words, the demand foosmdegends
on the household population, the probability of becoming a buyer, anduthber of
mangos bought once a buyer. The fact that mango demand depends on matkatiqre
and market intensity has major implications for the typegeakric promotions, targeting,
and messaging. When considering the potential impact of gedeeidiaing, it is important
to know the impacts of the generic programs (e.g., A) on marketragme and market
intensity. Once A MP and A MI, impacts are quantitatively known, we know M from
which the benefits from the National Mango Board (i.e., ROI) carhb@rs Measuring
those potential impacts requires the use of advance econometedpres typically know
a Probit and Ordered Probit modeling. One cannot move to thatiteptwthe appropriate

data about the household shopper.

(2.2) Household Tracker Data

In 2008 the NMB initiated an inquiry into alternative ways to colblensumer data
about the purchases of mangos. Since then household data have leegzdomti a monthly
basis and processed by this author and stored in a Stata datAaseDec. 2020 (the
ending period for this evaluation), 165,349 observations are in thbagat Actual data
points are currently posted beyond December 2020, but due to the unwsumstEnces
of 2020 and time constraints, the analysis cutoff date was getitwl=167 or Dec. 2020.
Much of the data in 2021 were not available during these analyses.

Each month this author received around 1,000 observations collectpbaassed

by MetrixLab, a Macromill Group company. These data are checked forteocgs and
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then added to a Stata database maintained by the NMB. Use of the didbabe
technical and NMB staffs are still in the early stages arfnieg the Stata program. Since
most of the evaluations beyond the five-year requirementiagiatconometric modeling,
the same data are stored in a TSP format mostly for mogelipgses. TSP is an advanced
econometric language and is very efficient for large n®deld simulations. Later
evaluation results are all based on the TSP models.

The mango tracker database can be grouped into three broad cat€yodbeases
of mangos; demographics/attitudes/behavior; and promotion BesEe Appendix A
includes the actual household questionnaire design and questionshatiotest the years,
guestions have been added or deleted, sample sizes have been adjustshomalemts
changed. Even with the household responses, the data are not pasdeskctimnally since
different households are used in each reporting period. Househeledifés are captured
through the demographics. It is extremely important all new holdsehre included each
month since there are questions about recalling promotions. tisisgme households each

month would compromise the recalling results.

(2.2.1) Mango Buyer Data

Probably the most important information from the trackérésresponse to buying
or not buying mangos in the defined period and, if a buyer, how mangos. Buying or
not-buying is a way to measurerket penetrationBuying mangos may be in a form other
than whole mangos such as cut mangos. Thus the probabilitybisyiog mangos in any
form (i.e., whole, cut or sliced). Hence, a buyer could indicatehrmle mangos in the
defined period. That is precisely why the Ml definition included mdrole mangos. Whole

mangos are the primary product but the definition accounts far foitmes. A probability

Page -25-



for whole mangos is easily derived when Ml is zero or pesitThose probabilities will be
shown in the analytical sections.

If a mango buyer (MP>0), the data on MI give the quantitativesarea of actual
purchases. From those data, the probability of the number of meagdse estimated.
Actual number of mangos could be used in the analytics but @stinttae probability of
each number of mangos is less restrictive compared to a linear resportgmf

As shown in Appendix A, the specific buying questions are:

Q2 Fruit Purchased Past 2 Weeks . . .
Thinking just about the last two weeks between [defined dates], please
indicate if you bought fresh mangos ... whole individually, whole packaged,
cut/sliced, in platter combination, restaurant disk, | did not buy mangos.

Q4a Number whole mangos purchased ...
In total, how many whole mangos did your buy in the last two weeks? If

you are not sure, please give your best estimate.

(2.2.2) Household Demographics and Health

Standard demographics included income, age, education, gender, ethnicity,
household size, and regional residency. Many of these variableded a broad range of
categories that were collapsed into smaller groups. Eachgdepiic is carefully defined
in the modeling section as variables expected to be demandsdrideuseholds included
in the tracker were selected to keeps a sample balandstenhgith national population
demographic distributions. This selection is intended to reducbkiasyecause of over
sampling a specific demographic group. Each demographic defimitishown in the
guestionnaire in Appendix A.

In addition to the standard demographics, households were askelicade the
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health situation of family members. Obesity, blood pressureestieodl, diabetes, allergies,
mobility, sight, and the individual perception of their health stetlagive to peers were used

to measure health situations.

(2.2.3) Household Behavior and Attitudes

Several attitudinal/behavioral measures included questions abdpenditures;
numbers of other fruits purchased; preferences for organic foalse tteexperiment with
new foods; seeking out fruits and vegetables; reading labetspxercising. Most of these
guestions were phased it terms of agreement to disagreesiant five-point Likert scale.
These potential demand drivers have the possibility of movindgimand curve in different
directions. Accounting for these impacts is essential wiyileg to estimate the impact of
the checkoff. One wants to make sure any estimated impairabtions is not just picking
up the effect of an omitted demand driver.

Each of these added drivers is carefully defined in the modedutips as well as

defined in Appendix A.

(2.3) Promotion Awareness Questions
Households being aware of the generic promotions are the closesiraraent to
the decision making process. The initial tracker did not hav&iqoe about awareness and

in 2013 such questions were added:

Q17a. Ad awareness . . .

During the past two weeks between [define dates] do you recall hearing or

seeing any mention of a promotion, or advertisement for mangos?
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This awareness response is a “Yes” on “No.” That can be codea wto or one and
entered into the MP and MI models as a binary variable. Aimsind statistically
significant coefficient in the MP model would indicate that theenmtions attract households
to buy mangos. Likewise, a positive coefficient in the Midelowould indicate that
awareness impacts how many mangos were purchased. There is nothingdddlsethat
would link any effectiveness within MP and MI. In fact, one wouldegally expect any
impact on MP and Ml to differ.

A second type promotion gquestion related to the household souinésrofation:
Households’ awareness of promotion can indicate one or mthre sburces. Thereisa Yes
or No to each source can be included in both the MP and MI models as binary variables:
Q17b. Source of awareness . .

From which of the sources below did you recall hearing or seeing any
mention of a promotion or advertisement of mangos during the past 2
weeks between [define dates] - In-store promotions; Internet; Magazines;

Newspapers; Trade shows; Restaurant Menus; Others.
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3.0 Distribution of the Demand Drivers

In section 2 the demand drivers were identified in the data contéime ohango
household tracker. The statistical effects of potential driveit be estimated in order to
determine the importance of each driver. Interpretation of tefieets depends on the
distributions found in each variable. For example, if there wagan@tion in incomes in
the database it would be impossible to measure the effeatc@meé on mango demand.
Also, all data variation in each variable must be reasonably ¢ske population
distribution of the variable. Hence, before including those paleriti the demand models,
one must know the distribution properties of each potential dedrasead as shown in Table

1.

(3.1) Demographics and Attitudes

Table 1 provides more details of those demand drivers claighed with the
household characteristics. Within the table are the drivers andiginibutions of the
characteristics within each potential driver. Note thah@rhodeling section the impacts
on mango demand are shown.

The standard demographics (i.e., income, education, age, and race) tteeed lit
discussion since they are well understood. Through the househwoithses, there is a
considerable range of distributions that parallel the naticasibtics. Race is a good
example where blacks account for 13% of the tracker data and islese to the national
average. The distributions would never be exactly as the national distriutig in each

case they are similar.
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Several of the drivers are measured in terms of the houselelé! of agreement
to disagreement to specific questions. In every case,itheomsiderable variation in the
scoring and that variation is essential to the ability tasuee of the impacts on demand.
Since those agreement variables are not clear just withalted(d) in Table 1, each is
explained here.

Healthier...represents the question that “I am healthier than most people.” Any
response is fairly subjective by the household and the intent glutstion is to see later
how the household perception of ones-self influences buying behavaie that around
31% agree and 31% disagreed to the question. Again, the modeldovill s the
importance of the perception about relative health.

Health problems, unlike the healthier question, reflect actuahhaablems within
the household. While the data include health problems for each petserousehold, the
variable with anyone in the household is used since the shoppiegegatly for the total
household and not just one individual. Around 39% of the households have someone with
high blood pressure; 35% with cholesterol issues; and 26% dealingheitity of a family
member. For each health problem from blood pressure to sighabie 1, the measure is
binary or simply a “yes” or “no” to the question. Resulting iotpaon both market
penetration and market intensity follow from the econometric models.

Households were asked if thegunt caloriesexerciseat least three-times a week;
eat mordruits andvegetablessearch outew foodsreadabels experimentvith foods; and
seek oubrganic foods. All of these require specific action by the household sheyige
may or may not impact the likelihood of buying mangos. Theiloigions are easily
interpreted so do not need additional discussion until we seenffeeti of each on the

demand for mangos.
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Table 1. Distribution of the values for selected household demand drivers.

Drivers Shares Drivers Shares Drivers Shares Drivers Shares
Income Education Age Race
Under 350,000 48.36% High School or Less  20.68% 18-24 Years 12.29%  White/Non-Hispanic 66.89%
350/74,999 21.01% College 64.51% 25-44 Years 40.19%, White/Hispanic 9.22%
375/5100,000 12.04%, Graduate 13.58% 45-54 years 16.43%3lack/African American 13.07%
Over 100,000 12.400% Other Education  1.23% 55 & overr 31.08% Asian 3.99%
No Answer  6.19% All Others 6.82%
Read Labels Healthier Count Calories Exercise
Completely disagree  17.17% Completely disagree  11.96%  Completely disagree 21.72%  Completely disagree 24 88%
Somewhat disagree 19.08% Somewhat disagree 1991% Somewhat disagree 19.49% Somewhat disagree 18.07%
Neither  25.36% Neither 37.63% Neither 24.40% Neither 19.58%
Somewhat agree  19.15% Somewhat agree  19.45%, Somewhat agree 16.33% Somewhat agree 14.61%
Completely agree  19.25% Completely agree  11.05% Completely agree 18.06% Completely agree 22 86%
Organics Eat More V&F New Foods Health Problems
Completely disagree  23.95% Completely disagree  13.44%  Completely disagree 12.92% Blood Pressure 39.13%
Somewhat disagree 18.98%,  Somewhat disagree  19.73% Somewhat disagree 20.82%, Diabetes 20.15%
Neither 23.61% Neither 36.05% Meither 32.22% Cholesterol 35.04%
Somewhat agree  15.30% Somewhat agree  18.20% Somewhat agree 20.84%, Alergies 15.48%
Completely agree  18.16% Completely agree  12.59%, Completely agree 13200 Obesity 25.78%
Mobility 19.00%
Regions cont.-Regions Numbers of Other Fruits Sight/Hearing 15.98%
New England 4.31% South Atlantic  20002% 0 35.20%
Middle Atlantic 15.68%  East South Central  5.13% 1 10.10%%
East North Central 18.17%  West South Central 9.15% 2 11.08%
West North Central  7.20% Mountain  6.90% 3 987%
Pacific 13.45% 4 plus 33.75%

Finally, Table 1 shows the regional distribution of the households. oRadgi
residency of the household likely captures customs, weatheingoabits, population
density, and general lifestyles not fully reflected in the rottenographics. Inclusion of

regions in the demand models provides a way to identify targedets and/or areas needing

specific marketing attention.

Seasonality is also included in the later models with monthyoiagiables included
in the demand function. As will be seen, the season variables follow patteilas to the

supply distribution first shown in Figure 2.
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(3.2) Reasons for Buying and Not Buying

Included in the mango tracker are a series of questions ahguihe/household did
or did not buy mangos in the defined period. Reasons for buymiecancorporated into
the Market Intensity model since all households in Ml purchasedjosain some form.
That is even true even if the household did not buy whole mangos. Remeritdsr Liin
a period that household is a buyer for that period. Reason®ofdiuying cannot be
included in the Market Penetration model since the MP model inclutiebilngers (MP=1)
and non-buyers (MP=0). The reasons for not buying differ from tkemedor buying (see
Table 2), hence the reasons for not-buying do not exist when MP=1is t@anot-buying
reasons by definition do not exist when market penetration is positive.wilhbe clearer
in Section 4.

Table 2 shows the rankings of reasons for buying and not buying mangos based on
the attributes of mangos. In the left columns in Table 2 houselvel@sasked to indicate
their top reason,"2and ¥ reasons for buying. Thé'tolumn is the top ranking and thé 2
column shows the ranking for each attribute included in the top tleasons. Dominant
reasons center around the physical characteristics of mangos@ndigniripeness being
the major reason for buying. Ripeness, price, freshness, and greligra similar when
looking at the inclusion in the top three rankings. Appearanas, eoid size, comprise the
second group. Rankings of the remainder are evident in the batdeestingly, advertising
was at the very bottom but as we will see later promotioneaveas will give a different
positive signal.

In direct contrast, reasons for non buying mangos were nedrotthe household’s
perceptions. Taste, not thinking about eating, and not feeling like esiat the top of the

list and more related to the household’s taste and preferendesusahold could indicate
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one or more reasons so the percentages are based onlthartdiars of responses to the
guestion(s). For example, 16.1% of those giving reasons for not buying rankexs tiliste
number one reason. Equally important from a marketing standpthetlist at the bottom
in terms of what is less important to non-buyers. Diet, size, countnygirfi,cand packing
were all ranked near the bottom of the list (right the column in Table 2).

To emphasize again, the non-buyer variables are not included inkikegsient
models while the reasons for buying are in the MI models. Imphtiiese will be shown

in Section 4.

Table 2. Reasons for buying and not buying mangos.
Ranking - Buyers Ranking - NonBuyers
Mango Buyers Ist Ist/2nd/3rd Non-Buyers
Ripe  1423%  37.90%  Taste  1610%
Price 13.44% 37.23% Did not think about 13.52%
Fresh 12.23% 35.87T% Did not feel like eating 10.39%
Quality 11.39% 31.12% Too expensive 10.09%
Apperance 9.42% 29.29% Not on sale T.41%
Color 5.50% 19.55% Not available 5.65%
Size 5.00% 20.73% Not familiar 5.58%
Organic 4.51% 11.88% Out of season 4.99%
Store 3.99% 11.44% Cutting/cleaning/peeling 4.77%
Aroma 3.56% 13.14% How to eat 4.30%
Package 2.37% 7.56% Look not appealing 4.12%
Cool 2.30% 7.94% Other 3.82%
Adv 1.68% 5.16% Picking ripeness 2.74%
Had some 1.90%
Wrong color 1.34%
Mot on diet 1.O7%
Wrong size 0.88%
Where grown 0.77%
Packaging 0.56%
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(3.3) Awareness of Promotions

Household awareness is at the core of this evaluation sincenassiis a direct
measure of the promotions reaching the households. Whetherawareness moves the
mango demand curve is an empirical question. Before movihgttuhdamental question,
it is useful to see the distribution since the data were collected since 20LBsFgnd 7
are used to illustrate the promotion awareness. Colledtinmareness data started in 2013
and is now part of the monthly tracker. Over the 2013-2020 years, 7.4B&hafuseholds
indicated some awareness of mango promotions. Indicateer gémi measure is binary as
it enters the demand models. Awareness has fluctuated acrogeafseas well as
considerable within year variation. As seen in Figure 6, 2018 wasvgioat unusual with
the substantial drop in awareness during that year. NMB expendituresplith @017 (see

Figure 3) itis not clear what contributed to the awarenestslen 2018. The NMB staff did

3.00%

6.00%

Fereent of households aware of mango promotions

0.008
000 Average 2013 2014 2013 2016 2017 2018 2019 2020

| Aware of Promotions|  7.42% 7.02% 6.40% 627% 277% 7.96% . 80% 0.64% 11.23%

Figure 6. Average awareness of mango promotions.
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followup with the data collection company to make sure thex® ot something unusual
with the tabulations. Similar patterns were observed with tther gtommodities included
in the tracker. Likewise, the full collection and tabulationcpes was reviewed by the
company and everything seems to be in order.

Figure 6 provides a snapshot of the awareness recognizingatiaheusehold’s
actual data enters the market penetration and market intergils instead of these annual
numbers.

When aware, each household was further asked to indicate theiesanfrc
information (see Figure 7). Those sources included in-store, intemeal(snedia),
magazines, newspapers, and all others. Nearly 40% of the househotdd pwin-store as
their primary source of information. Printed media (i.e., magazand newspapers)

combined for almost 32% and the internet was around 15%. These percemnéages

Sources of Information

( 0.0%0 10.0%% 20.0%% 30.0% 40.0%% 50.0%%

In-store 39.15%

|

Internet 14.91%%

Magazine 12.63%

L

Newspaper 19.10%

ﬂ

Average \ Others

7.25%

L

| Aware of

: 7.42%
Promotions

Figure 7. Sources of information for the promotion awareness.

Page -35-



monitored monthly and more detailed data about the social inegésbeen added in 2019.
Throughout the years since 2013, the in-store has remained the dosonace for
information. In-store types of promotions were illustrétettie media examples (see Figure
4).

One guestion about awareness is raised with the argument dftgaasguing that
buyers will naturally know mango promotions. While awarenebdwitreated as a right-
hand-side (i.e., independent) variable in the MP and MI models, a qusskatsdetween
buying and awareness provides some quick insight into the qudsfi@able 3, buyers and
non-buyers are on the left column and awareness or not aware are on the first row

In Table 3, buyers and non-buyers are on the left column and awasenesaware
are on the first row. The number of households from the years 201@hh2620 totaled

84,441. Among buyers, 70% were not aware of mango promotions and 30%wweaeee

For non-buyers, 96.4% were no
Table 3. Crosstab between promotion

aware and 3.6% were aware. Majgawareness and mango purchases.

differences in the percentages aware betwegen
Mot Aware  Aware

buyers and non-buyers indicate there is{a Buyers 8403 3633
" TO04 % 29 96%
positive association with generic promotions Not Buyers 69724 2591
" Q8. 42% 3.58%
(i.e., compare 29.96% with 3.58% in th¢  Total 78,217 6,224

92.63% 737
Aware column). These arguments will b

11%

fully developed in the next section.
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4.0 Mango Demand Models, Estimation and Simulations (Technical)

This is a technical section but the most essential steptiora¢isng the economic
impact of the National Mango Board given the data are in plasgust discussed, those
data are available from the household tracker (see Appendix A).eMaketration (MP)
and market intensity (MI) are the two components of mango ni¢nmbe specified and

estimated with the demand drivers from Section 3.

(4.1) Mango Demand Probability Models

MP is binary since the household did or did not buys mangos in a definied.
Let the demand drivers in the MP model be defined with the mat(ixeX the variables
defined in Section 3). Prob(NH#1)=F(X;a) or the likelihood of buying mangos in a period
is some function of the demand drivers and the estimated ifgpaéficient) of each driver.
Adopting the assumption of a standard normal distribut@rfdr theF leads to the well-

known Probit model for estimating MP as shown below. Almost@hometric software

X.p s
Prob(MP, = 1) = (X ) = j \/;_ﬂexp( %) d

where
lim ®(z) =1and ,lirp_tb(z) =0

I—>+m

Then, from standard econometric text (Johnston and DiNardo, 1997) the Probit follows:

B ﬁ)

Prob(MP, = 1) = (X, ~)and Prob(MF, =0) =1 - (X, =
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packages will estimate the Probit so details about thaattin techniques are not presented
here (TSP; Stata; Long).

Once the MP model is estimated, each driver is explored in terthatadriver's
impact on the probability of buying mangos and specifically iygact of the promotion
awareness.

Estimation of the Ml model is

o Jl,if the household did not buy whole mangos

f_lo,othelwise more complicated since MI takes a

range of ordinal values ranging for 0

I

. [1,if the household bought one whole mango
0, otherwise
- fl,if the household bought two whole mangos 0 K (e.g., 0,1,2,...) but again depends

. l 0,otherwise .
on the assumption about the

« _ | Lif the household bought k whole mangos distribution similar to that of the
g lo,othemfise

Probit with the standard cumulative
normal notatior©. Since the demand drivers are likely to differ in Ml compared with MP,
Z will denote those market intensity drivers @®lare the corresponding parameters. The

task is to estimate the probability of each number of mamgi@hased in a shopping period.

Theoretically, M]f = Zj5+ &, but the residual is unknown and the paraméders (

M1 =1if MI <z,
MI) =1if 7, < MI' <,
MI; =1if 7, < MI; <,

k10 Tk
MIF =1if MI* >,
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must be estimated. With the standard normal assumption, théraarkat intensity (Ml)

equals one iMI f lies between intervals of threshabith@t must be estimated. Typical

notation is below and those thresholds are shown in the subsequent estimates.
Probabilities of the levels of market intensity can béyeestimated using;Z letting Z

include an intercept as the first

vector in Z. Then:

0 [(TO—Z-CS)j
Prob(MI; =1)=®| ———
' o
Prob(MI’ —1)—@[“1 Z.ﬁ)}_i{(%Zﬁ)J
o (o3
k (T —Z,0)
Prob(MT! _])_1_®(TIJ

The detail steps for estimating theandd are not presented and are readily available in
Long, Stata, and TSP. At this point, the most important factor isbtth & and6 are
estimated correctly since they are essential to gettitlgetpromotion impacts. Once the
probabilities are estimated, it is a linear step to estitiee market intensity across any of
the demand drivers captured in Z.

Market intensity is a function of Z, the demand drivers foravilj the estimated Ml

follow using the probabilities:

A k ~ .
MI; =" Prob(MI' =1)x(i)

i=0

And M]jk depend on the demand drivers. Likewise, \MI:.‘ one can explore how
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market intensity (i.e., the number of mangos) changes acrossmbjnation of the demand
drivers including the promotion awareness. Statistics (t-fest@ach parameter give a
method for judging the confidence one can place on any of the conclusiomsfarawthe

models.

(4.2) Market Penetration Estimates

In Table 4 the full Probit model for market penetration (MP)rissented. The
demand drivers and their categories are in the first two ecadotlowed with the variable
notations and symbols. There are 76 coefficient estimatedhwitr corresponding t-values
(last two columns). Most of the drivers were identifie®éction 2, Table 1. Many of the
demand drivers are categorical and mutually exclusive, and oneteéaclude each category
in the estimation. That is the classical dummy variable trap. If we knowltres(zaro or
1) for four of the categories, say with the income variaslean example, then the fifth
category is known my definition. For example using age, itkwew that ZAG2=0,
ZAG3=0, and ZAG4=0; then by definiton ZAG1=1. Or if ZAG2=1, ZAG3=0, and
ZAG4=0; then by definition ZAG1=0 since the categories are mutualljusgxe. A
household can be only in one category at a time for a specific demand drivigdike

An accepted way to deal with the dummy variable trap is to@ttef the variables
for each driver when there is more than one category fodthatr. The notation for each
category shows which category was dropped for each driver. xBoipée, the income
coefficient estimates are for ZINC2, ZINC3, and ZINC4. Hence, ZINhashase from
which the impacts of the other income levels are comparedwisigthe t-values show if
a particular category is statistically different from that base.

Referencing income agaig; is positive and statistically different from the lower
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income group because the t-value of 3.13 is statisticallyréifféfrom zero. For those scaled
with the levels of agreement to disagreement, all ofdleéficients and t-values are relative
to the neutral agreement score. Each coefficient gives araifinai of the direction of the
impact of that particular variable. Most of the directional impatiltdoe shown in Section
6.

Moving down the columns in Table 4, the impact of price on #wdiliood of
buying mangos is negative and statistically highly significant. Higheegdo discourage
households to purchase mangos. Exact price responses are illustrated in Section 6.

Turning now to the most important variable, awareness of timegtians of mangos
is the last variable in the demand drivers in Table 4. The respqastive and statistically
different from zero as evident with the t-value of 34.3.

Given the positive sign, the evidence is strong that awarenessnpacted the
household decision to buy or not buy mangos in some form. Usitgéifficient alone is
difficult to really see the impact other than promotions hemkanced the demand for
mangos. Section 5 will be dedicated to showing the magnitudebfmpact. Table 4

provides the scientific bases for illustrating the estimated impact.
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Table 4. Probit model estimates for mango market penetration.

Drivers Categories Variables Symbols Coef -Test

T T T T T T T T T TR T T T T T ORGe T T sy
Income  $50/75,000 (21.0%) ZINC2 fl -0.01903 -0.69100

T TSIS10000 (12.0%) ZINC3 p2 0.08664 2.71095

" Ower $100,000 (12.4%)  ZINC4 p3 0.10105 312866

" No Answer (6.1%) ZINCS 4 -0.04464 0.72186
Education College ZEDU? ps 0.00945 0.32506
" Graduate ZEDU3 fi6 0.16428 4.32086

" Other Education ZEDU4 p7 0.08201 0.60399

Race  White/Non-Hispanic ~ ZRACE] ik -0.23597 -5.03847

i White/Hispanic ZRACE2 f9 -0.04087 -0.76691

" Black/African American ZRACE3 pl1o -0.02194 -0.41833

e Asian ZRACE4 pll 0.12986 215001

Age 25-44 Years ZAGE2 p12 -0.22276 -TO1LT8

= 45-534 years ZAGE3 pl3 -0.59352 -14.84499

" 55 & overr ZAGE4 pld -0.89800 -23.49768
Calories Camp. disag, ZCALI pls 0.03228 0.90655
" Somewhat disag. ZCALZ fle 0.02355 0.75177

" Somewhat agree. ZCAL4 p17 -0.08319 -2.53526

" Cormp agree. ZCALS pls 010841 -3.26167

Months Jan ZMTHI ple 0.08053 1.50146

i Feb ZMTH2 p20 -0.03520 -0.75004

A Apr ZMTH4 p21 0.10993 222418

" May ZMTH3 p22 0.02169 -0.43649

= Jun ZMTH6 p23 0.07737 1.59321

" Jul ZMTH7 p24 011187 2.25052

" Aug ZMTHS p25 0.18272 3.66422

" Sep ZMTHY p26 0.07803 1.57678

" Oct ZMTHIO p27 0145896 2.RE841

n Now ZMTHII p238 0.13416 263081

i Dec ZMTHI2 p29 0.05585 1.09931

Hwd Size Members HWD p30 0.31288 5.02034
New Foods Comp. disag. ZEXFRI p3l 0.17219 5.15905
" Somewhat disag, ZEXPR2 p32 0.02216 0.78206

& Somewhat agree. ZEXPR4 B33 -0.10519 -3.01916

" Cormp agree. ZEXFRS p34 0.05099 110361
Exercise Comp. disag. ZEXERI p3s 0.25209 ~T.70488
" Somewhat disag. ZEXER2 p36 0.06235 -1.88R891

" Somewhat agree. ZEXER4 p37 013511 -3.46370

" Comp agree. ZEXERS p3s -0.19436 -4.81741
Healthier Comp. disag. ZHLTHI p39 0.23359 6.12970
2 Somewhat disag, ZHLTH2 40 0.13809 4.79911

5 Somewhat agree. ZHLTH4 el 0.01293 0.35732

" Comp agree. ZHLTHS 42 0.16335 317155

Fru & Veg Comp. disag. ZFRVGI 43 0.12538 353384
" Somewhat disag. ZFRV(2 a4 0.05607 193168

" Somewhat agree. ZFRVG4 43 0.12940 3.33525

" Comp agree. ZFRVGS pa6 0.23043 4.30177
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Table 4 continued. Probit model estimates for the mango market penetration.

Labels Comp. disag. ZLABELS] [p47 -0.12338 -3.68997

" Somewhat disag, ZLABELS2 48 -0.07414 -2.43635

" Somewhat agree. ZLABELS4 (49 0.11452 291749

o Comp agree. ZLABELSS 50 0.14230 3.03439

Organics Comp. disag, ZORGI p51 0.24381 7.03401

" Somewhat disag, ZORG2 p52 017316 5.60046

" Somewhat agree. ZORGS p53 -0.07783 -2.29837

= Comp agree. ZORGS p54 013188 -3.77280

Blood Pres Yes ZHLTH _BP p35 -0.07543 -2.63795
Diabetes Yes ZHLTH DB [(56 0.18342 5.89725
Cholerstrol Yes ZHLTH_CL p57 0.02011 0.69237
Allegies Yes ZHLTH_AG P38 0.16632 5.55154
Obescity Yes ZHLTH OB [j59 0.03428 1.14806
Mobility Yes ZHLTH MB o0 012010 3.52779
Sight Yes ZHLTH_SI  p6l 0.12301 3.57753
Regions Middle Atlantic ZDIV2 p62 0.20397 3.57803

" East North Ceniral ZDIV3 p63 -0.03460 -0.59975

" West North Central ZDIV4 pod -0.01919 -0.28086

" South Atlantic ZDIVS p6s -0.02452 -0.44131

" East South Central ZDIV6 [y -0.21715 -3.09113

" West South Central ~ ZDIVT p67 -0.14634 -2.37371

" Mountain ZDIVE p68 -0.06152 -0.93794

" Pacific ZDIVY oo 0.03405 0.59256

Price Retail $/mango PRWHOLE! p70 -2.69919 -106.34986

Food Exp Dollars HFOODEXP B71 0.07976 15.60044
Num of Fruits 0 DFRU1 p72 1.46587 18.42595
" 1 DFRU2 B73 1.60231 21.29233

. 2 DFRU3 p74 1.80704 2467423

" 3 DFRU4 B75 277742 4303204

Prom Aware Aware WASAWARE 76 1.26516 3434267

Dependent variable: MANGOBUY

Probit Model through Dec. 2019

MNumber of observations = 83832 Scaled R-squared = 669273
Number of positive obs. = 12051 LR (zero slopes) = 51021.9 [.000]
Mean of dep. var. = 143752 Schwarz B.1.C. = 9440.50

Sum of squared residuals = 210092 Log likelihood = -9004.05
R-squared = .797723

Fraction of Correct Predictions = 0.970226
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(4.3) Market Intensity Estimates

Table 5 gives the Ordered Probit model estimates for the maitkeisity (MI)
model. Many of the variables in the MP model are included in theddem Discussion of
the categorical variables in Ml parallel the discussion afmvine MP model. However,
the MI differs in three unique ways. First, prices are knownafbpurchases. Prices
negatively impact how many mangos to buy and is statistizaty significant (see variable
WPRICE o0ré).

Second, the Ml model includes the reasons for buying mangos disauts&dble
2. All of the reasons are positive and statistically §icamt. All impacts will be part of the
discussion in Section 6.

Third, the MI model includes a variable labeled Mills Ratio. AldvRatio is
usually included in these type models to prevent sample seldiitis. Discussion of the
Mills Ratio is beyond the scope of this analysis except to igighhits meaning. If the
coefficient for the Mills Ratiodss) was not statistically significant then one could simply
take the sample of those household buying and estimate a rgodeng all of the non-
buyers. If statistically significant as is the case haddsion of the Mills Ratio is one way
to deal with sample selection issues. Accounting for the pata@ffiects of non-buyers in
the sample is a way to assure there is no selection bias whénglnaferences about any
of the estimates and particularly the promotion effect.

Finally, the thresholds discussed earlier is this sectiorepteted in the bottom of
Table 5 with the notation MU2-MU13 that correspond todbédentified as the thresholds.

Variable WASAWARE or aware of promotions is shown to be positive and
statistically significant with a t-value of 14.8. The MP coéffit &, and &g in the Ml

model show that awareness of promotions both attract housébdidg mangos and then
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how many to purchase once a buyer. Section 5 is dedicated to shiogvimggnitudes of
those impacts and the implied ROI to the National Mango Board.

Note at the bottom right of Table 5 the distributions of buying mauwage shown
for the data included in the models. Approximately 20% of the holgseda not buy
whole mangos but were buyers of mangos in cut/sliced forms anstaminants or similar

outlets.
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Table 5. Ordered Probit estimates for the mango market intensity model.

Drivers

Income

Education
Race

Hwd Size
Mew Foods

Categories

F50/75,000 (21.0%)
THE10000 (12.0%%)
Over 5100000 (12.4%)
No Answer (6.1%)
Collepe
Graduate
(Other Education
White/Non-Hispanic
White/Hispanic

Black/African American

Asian
25-44 Years
45-54 years
35 & overr
Comp. dizag.

Somewhat disag.
Somewhat agree.
Comp agree.
Jan
Feb
Apr
May
Jun
Jul
Aug
Sep
Oct
Mo
Dec
Members
Comp. disag.
Somewhat disag.
Somewhat agree.
Comp agree,
Comp. disag.
Somewhat disag.
Somewhat agree.
Comp agree.
Comp. disag.
Somewhat disag.
Somewhat agree.
Comp agree.
Comp. disag.
Somewhat disag.
Somewhat agree.
Comp agree.

Variables

ZINC2

ZINC3

ZINC4

ZINC5

ZEDU2
ZEDU3
ZEDU4
ZRACEI
ZRACE2
ZRACE3
ZRACE4
ZAGE2
ZAGE3

ZAGE4
ZCALI

ZCAL2

ZCAL4

ZCALS

ZMTHI
ZMTH2
ZMTH4
ZMTHS
ZMTHG
ZMTH7Y
ZMTHS
ZMTHYS
ZMTHID
ZMTHII
ZMTHI2
HWD

ZEXPRI
ZEXPR2
ZEXPR4
ZEXPRS
ZEXERI
ZEXER2
ZEXER4
ZEXERS
ZHLTHI
ZHLTH2
ZHLTH4
ZHLTHS
ZFRVGI
ZFRV(2
ZFRV (4
ZFRVGS

Symbols

al

a2

a3

ad

a5

a6

a7

hit

a9

all
all
al2
al3
al4
als
al6
al7
al8
alg
420
621
622
623
624
625
826
827
a28
429
830
631
632
633
834
835
836
637
a38
639
a4
a4]
642
643
add
a45
adh

Coef

T TiTonss

0.03868
0.10743
015192
-0.03247
-1.03719
0.01330
-0.01410
016522
0.03008
-1.05871
012910
-0.02772
011648
121621
(.03600
0.01353
-0.05844
-0.05575
(1.84729
001616
012138
0.06596
0.09539
0.14229
0.13232
011626
014311
0.09776
010056
0.06191
0.09470
0.05336
-(L01380
0.05723
(.02825
0.04738
-0.00168
(.03842
0.14826
0.03796
0.01935
007128
0.07437
0.07503
L0807
0.01977

t-Test
T 31718604
1.42351
349615
4.85251
-0.49835
-1.29335
0.36252
-0.11585
=4.04078
0.67166
-1.28883
2.52738
-0.98921
-2.98276
-5.85887
1.07817
0.44320
-1.73496
=1.60668
16.89899
-0.29944
2.28705
1.29147
1.85546
2.83902
2.60540
2.26370
2.78065
1.81817
1.89411
118116
2.87742
1.84906
-0.36520
1.09499
0.85293
1.46095
-0.04100
0.88422
4.12442
1.29927
0.50227
1.31403
213816
2.49407
-1.93742
0.34360
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Table 5 continued. Ordered Probit estimates for the mango market intens

Labels

Blood Pres
Diabetes
Cholerstrol
Allegies
Obescity
Mobility
Sight
Regions

Price
Reasons

Food Exp
Num of Fruits

Prom Aware

Mills Ratio
Thresholds
Thresholds
Thresholds
Thresholds
Thresholds
Thresholds
Thresholds
Thresholds
Thresholds
Thresholds
Thresholds

Comp. disag.
Somewhat disag.
Somewhal agree.

Comp agree.

Yes

Yes

Yes
Middle Atlantic
East North Central
West Morth Central
South Atlantic
East South Central
West South Central
Mountain
Pacific
Retail %/mango
Price
Color

Size
Organic
Coal
Store
Adver
Fresh
Packg
Ripe
Aroma
Appear
Quality
Dollars
0
1
2
3

ZLABELSI
ZLABELS?
ZLABELS4
ZLABELSS
ZHLTH BP
ZHLTH DB
ZHLTH_CL
ZHLTH AG
ZHLTH OB
ZHLTH MB
ZHLTH SI
ZDIV2
ZDIV3
ZDIV4
ZDIVS
ZDIV6
ZDIVT
ZDIVE
ZDIVY
WPRICE
ZPRICE
ZCOLOR
ZSIZE
ZORGANIC
ZC00L
ZSTORE
ZADVER
ZFRESH
ZPACKG
ZRIPE
ZAROMA
ZAPPEAR
ZQUALITY
HFOODEXP
DFRUI
DFRUZ
DFRU3
DFRU4
WASAWARE
TMILLS
MU2

MU3

MU4

MUS

MU6

MU7

MUS

MU9
MU0
MUI2
MUI13

a47
048
49
G50
651
652
G353
a534
035
56
57
(58
039
a60
a6l
062
63
64
G635
66
a67
68
669
a70
a7l
672
G73
74
675
a76
a77
78
79
ag0
681
G82
G83
84
GRS
fiG: - e
Tl
2
3
™
15
0
7
e
9
710
111

0.08615 2.58354
0.03245 1.04474
0.02664 0.64766
0.09492 1.83630
0.01311 (0.43928
0.04979 1.55791
0.02787 0.90822
-0.00464 -0.15019
-0.03863 -1.20755
0.04382 1.20621
0.01393 (L38268
0.00762 0.13669
-0.05853 -1.02225
-0.00851 -0.12169
0.03422 (L.62589
0.04222 (L.58573
-0.01297 -0.21976
-0.00146 -0.02314
0.01930 (1.34665
-0.79155 -37.82707
0.56885 28.74519
0.57776 27.70526
0.58775 28.01863
0.57837 26.65897
0.58650 2455049
0.53962 24.15915
0.57214 21.37527
0.58747 29.99344
0.55261 22.65137
0.59966 30.48623
0.59805 27.07230
0.55898 27.89303
0.62740 31.74794
0.06296 14.31684
0.19316 1.30258
0.13836 0.97436
0.11227 (L.80802
0.29293 2.23611
0.35499 1486654
038235 1845164
0.69591 49.26361
1.29842 76.63173
1.59256 88.37203
1.90733 99.28267
213888 105.86762
2.36104 L10.74718
2.3994] 111.41969
2.50711 113.02176
2.53551 113.37562
2.77706 115.13537
289111 11521338
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Table 5 continued. Ordered Probit estimates for the mango market intensity modﬂal
Ordered Probit 0 2488 0.2065
Number of observations = 12051 LR {zero slopes) = 7010012 [.000O] I 2007 0.1665
Mean of dep. var. = 3.54460 Schwarz B.1.C. = 23311.0 2 2230 0.1850
Std. dev. of dep. var. = 3.86894  Log likelihood = -22850.6 3 1083 0.0899
Scaled R-squared = 464309 4 1060 0.0880

5 679 0.0563
6 557 0.0462
7 86 0.0071
8 226 00188
9 56 0.0046
13 997 0.0827

About 65% of the buyers purchased three or fewer mangos in a single buying period.

(4.4) Dynamics in the MP and MI Coefficients
The awareness coefficients in Tables 4 and 5 were based on tlyrhoosehold
data from Jan 2013 through Dec 2019 for a total of 83,839. Actual obseniatitires
estimated model differ by a small amount because of a fewngisalues among the
demand drivers. Appendix B.1 and B.2 include the same content of Tadtes54while
showing the estimates for the years ending in December of 2015, 2016, 2017, 2018, 2019,
and 2020 (same as Tables 4 and 5). All of these estimates usktdater when comparing
the effectiveness of the National Mango Board over time. Asdnedrlier, the estimates
started with February 2013, the first month with complete informatimut household
awareness of mango promotions. Section 5 will be based on the results throught2020 da
In Table 6 the promotion awareness coefficients are showthéoMP and Ml

models estimated recursively. Adjacent to the year columthar®lP and MI estimated
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parameters and then in the lower portion of Table 6 includes/tieds for the awareness
parameters.

Parameters can change with added data for many reasons. Thatiggrom
coefficients could change if the promotions were becoming mioless effective and/or if
distribution of the awareness data changes.

Apparent from the numerical values, there were some numehmiadjes in the MP
and MI parameters across the added years. The implications ofctiesges across the
years will be discussed in Section 5 when showing generic pamriptpacts. These same
awareness coefficients and t-values are also in Appendix B.1 and B.2.

Market intensity was defined to include no whole mangos purchasetiio-week
reporting period as also defined in Appendix B.1 and B.2. This was neceissarynarket
penetration was defined as purchases of mangos in any formingleiding cut/sliced
mangos) while total mango demand was demand to be just foe wiaslgos to be equal to

HWDxProb(MP)xMIwhere HWD=number

of households. This will be detailed morg Table 6. MP and Ml coefficients over

in Section 5. Approximately 20% of those time.
reporting buying mangos in a defined Ending  Coefficients t-Value
Year MP MP
period did not buy whole mangos withir] 2015 12974 22.1681
2016 1.3827 27.53p9
that period. Rather within the 20% therg ealy L, AL
2018 1.3210 32.4771
. . 2015 1.2652 34.3427
were buyers purchasing fresh cut/sliced or . fAisy akanv
M Mi
some other form of mangos instead of 2015 03113 7.9930
2016 0.3774 11.3551
whole mangos. 2017 0.3524 12.2053
2018 0.3536 13.38e6
. . . . 2019 0.3550 14.8B665
All models in this section provide S0 Sake 17

the scientific foundation for estimating the
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impact of the National Mango Board promotion efforts preseintehe next section.

(4.5) NMB Expenditure Models

Up to this point, the MP and MI models were based on household avsaocéies
mango promotions. Awareness is the closest measure of eaehdldisexposure to the
mango promotions, mostly funded by the National Mango Board. An altesregijwroach
could be to take the Board’s monthly demand enhancement expenditurasasuse of
promotion exposure while assuming within the reporting periods eackhaddss equally
exposed to the promotions indicated by the expenditures during eadhandruar previous
month. Including expenditure instead of awareness has traditionally beesttied used
in most evaluation studies when awareness data were not availals the judgement of
this author that using awareness is a superior methodology.it ¥ also useful for
comparison purposes to look at the modeling results with tkesnative method for
measuring the NMB programs.

Awareness is what the household recalls while expenditures mehsuaetual
intensity. There are likely lags between the actual expenditures onamteg basis and
when the information actually reaches the household shopper. ;Tthatésare possible lag
effects when modeling with expenditures. Such lags are usuatye@to distributed lag
effects.

If the expectation is that a part of the lag effect is duetounting delays between
promotion (PRO) invoices and promotion deliveries, then one ofeghmethod is to expect
that both PRO and PRQimpact household behavior. Within these definitions, one can
define PRM#PRO + (1€)PRQ_, with O#é&#1.0. Whileé has to be estimated, the cloger
is to one, the greater the immediate effect of the prograthsnthe same buying period.
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Using looping estimating techniques, one can quickly determineatbe wfé and that
looping indicated=.55. That is, approximately 55% of the expenditure impact is rdalize
in the same month and 45% from the previous month. Model estimelteging actual lag
expenditures also confirms that this valué i acceptable. These iterative estimates are
not included in this report because of the added length but are available upon request.

Operationally, actual expenditures are reported for each montlaemedvalues are
allocated to all households within that month. Then the previamshnexpenditures are
also allocated to the current month. For longer lags, moreopiemionthly expenditures
are allocated to the current month. For the purpose of includirexgenditure model in
this report, the actual model is reported in Appendix B.3.

As seen in Appendix B.3, the expenditures are included in both the Probit and
Ordered Probit models using CCKTOTO with CCKTOTO0= [.55PRO + .450R0O The
.33 power is an accepted way for allowing nonlinear impactiseoéxpenditures on both
market penetration (MP) and market intensity (MI). Generally, one waplkecemarginal
responses to additional promotions to recline and the .33 ithadne test that possibility.
A value for the power was derived in similar way used tordate theg value. Again, those
details are not included in this report.

To repeat, only the marketing expenditures are included in PRO. ladten,
estimating the ROIs for the awareness models, the NMB total expeysdare used to

calculate the full impact of the NMB programs.

(4.5.1) MP and MI Expenditure Coefficients
Two important coefficients from the expenditure models (Appendix B@)y shat

the NMB programs have a positive statistically significargact on both market penetration
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and market intensity. In the Probit model (i.e., the probabilithwfing mangos), the
expenditure coefficient value of .1624 is statistically sigaifitcwith more than a 99%
confidence level. Stated differently, marketing expenditures by the NatiomgidvBoard
attract households to buy mangos. NMB positively impacts market penetration.

The right columns in Appendix B.3 show the impacts of all demand drivers
market intensity or the number of mangos purchased in a buyiagiosc The CCKTOTO
coefficient is .0753 with a t-value of 4.2745, again pointing to ri@e a 99% confidence
level. The Board’s programs not only attract households to byydsitively influence the
number of mangos purchased in a buying occasion.

These results using the expenditure approach confirms what hasdwaty dleen
shown with the household awareness results. Mango promotioriggdpgihpact market
penetration and market intensity. While the actual levels of MRVAnday differ using
promotion awareness versus promotion expenditures, the fact that bathdugsrpoint to
the significant positive impacts adds confidence in the overatllgsions that the NMB’s

efforts impact household demand for mangos.

(4.5.2) Marginal Responses with the Expenditure Models

Awareness is a “yes” or “n0” measure whereas expenditures are a nlinaagea
over time. With the estimation periods, expenditures were zeverthroughout the data
up to Dec. 2020. Also, it is hard to visualize the expenditure impacts by just |@bkhne
coefficient above. However, one can visually see the irmfigcthowing changes on market
penetration and market intensity over simulated expenditure Ibasksd on the model
estimates in Appendix B.3.

Figures 8a and 8b illustrate the market penetration and markesitgteesponses
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to simulated changes in the NMB marketing expenditures. On the battewf both figures
is a range of percentages with the 100% indicating the acteds lefvexpenditures over the
periods from 2013:3 through 2020:12. Percentages to the left and rilgatldf0% indicate
what if the total expenditures were some percent of the actual. For exdra@é% level
points to expenditures at only 60% of the actual while 140% pointspenditures 40%
above the actual. Figure 8a shows the corresponding changeslimagkait penetration
while 8b gives the changes in market intensity.

In Figure 8a and for the average expenditures, retail marketgoets estimated
to be 15.68% of the households buying mangos in a two-week shopping péfiod.
expenditures were cut by 40% of the average, MP would drop to 14.SRfdarly, for a
40% increase over the average, MP increases to 16.64%. The lovam pbrEigure 8a
gives the incremental changes in market penetration with iectaiincreases (or

decreases) in actual expenditures. The actual MP base depends on thefvleether

0.1700 1 0.1664
0.1650 é 0.1618 T 1
0.1600 3
0.1550 J
0.1500 3
0.1450 3

0.1400 J

Retail Market Penetration

0.1350

0.1300 E
60% 70% 80% 90% 100% 110% 120% 130% 140%
Percent of actual NMB marketing expenditures
0.0200

% 0.0045 0.0073 0.0095
E o 00026 00000 p.0023 ....‘ _______ PR O
= 0.0000 opga 00054 ‘ ,,,,,, FSPRY

% .0100 Cils --------- ®-

2

Y 0.0200

Figure 8.a. Changes in Market Penetration over a range of mango promotion
expenditures.
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demand drivers.

Figure 8b shows the changes for market intensity over the sange rof
expenditures. With a 40% decline in expenditures, market intensity or the average numbe
of mangos per buyer would drop from 3.59 mangos to 3.43 per buyingarcc&similarly,
with the 40% increase in expenditures, Ml increases to 3.72 mangos on average.

At this point, the expenditure models suggest statisticaltytiieaNMB programs

3.6297
35954 _gm..et*" 1
3.5593 YL
3.5208
34795
3.4348 H H

60% 70% 80% 90% 100%  110%  120%  130%  140%

Percent of actual NMB marketing expenditures
0.2000 0.1277

3.7500
3.7000
3.6500
3.6000
3.5500
3.5000
3.4500
3.4000
3.3500
3.3000
3.2500

Retail Market Intensity

0.1000 0.0342 ' &
0.0000 -0.0746

-0.1000 -0.1607 ”.'...

Change in Retail MI

-0.2000

Figure 8b.Changes in Market Intensity over a range of mango promotion expendifures.

have a measurable impact on the U.S. demand for mangos.

(4.5.3) Expenditures versus Trends

Using expenditure models were considered as another independenttaagiter
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the impacts of the National Mango Board programs. As alreadyatedi, a shortcoming
of the expenditure approach was that for each month all housefreldssumed to be
equally exposed to the messaging and that, obviously, is a sgeamption. Second, the
data periods are fairly short for seeing a lot of vanatiothe expenditures. In fact, the
correlation between a yearly time trend and the expenditures is .3(Mile Wot a
particularly strong correlation, it is positive and statiljcdifferent from zero. When
running the MP and MI models with a trend instead of the expendituregindseboth
variables (i.e., trend versus expenditures) to be similar in signigmificence. The time
trend could be simply picking up the expenditure trend and/or other umiagtibnger term
adjustments not related to promotions, or even longer termagpian effects (e.g., such as
longer term household recall and education) not captured with the monthly expanditure
The evaluation goal is to provide scientific measures of the Nationaldvi2oeayd
programs using the strongest statistical evidence. To that point, tHeewtivh will focus
on the return-on-investment (ROI) using only the promotion aweasearssits since those
models are based on explicit household indications of knowing timptomotion through
direct exposure. The goal is to not overstate the estimated gassibly attributable to
statistical issues potential with the expenditure models. Eithrihis caveat, the patterns
illustrated with Figures 8a and 8b do provide supporting resulterinst of positive

direction.
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5. Estimating the National Mango Board
Demand Enhancement Programs’ Impacts

As emphasized several times, demand depends on the decision to buy and then how

much. Market penetration measures the buying decision and rirdetedity reflects how
much to purchase once the buying decision is complete. Total detepedds on the
household base (i.e., HWD) times the percent of household buying times tineevol
mangos or HWDxProb(MP)xMI. While HWD is totally exogenous of madgmand
drivers, Section 4 clearly establishes the links of MP and thl uman factors, product
attributes, preferences and the use of information with infeembging expressed in terms
of promotion awareness. Since the function of the National MBogal is to develop and
fund the dissemination of information about mangos, the drivinggtmedetermine if those
efforts were worth the investment. That is, what is the@medn-investment to the NMB?
Statistically, the Probit model (i.e., MP model) and the Ordered tRraldel (i.e., Ml
model) establishes that awareness of mango promotionplysitipacts both MP and M.
In this section, the goal is to provide an empirical measuteabirnpact. A later section
will explore the other demand drivers.

While those measures are shown momentarily, it is importanedize those
estimates of MP and MI are based on model coefficients taitistecal properties yielding
levels of confidence in the conclusions. One will never knowigel the actual number
of household buyers and non-buyers because sampling is required. Wendth&rtdgh
level of statistical confidence placed on the MP and MI demaeificdents as documented

in Table 6 with the t-values.
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(5.1) Estimating the ROI using the Awareness Model

Table 6 included the MP and MI coefficient across time with thdtsgsointing to
some change in the values over the years. These values asdhtypétermined with
recursive estimation techniques. To gain the best insight intR@e up to an ending
season or year, each calculated impact for each year is bat®eel model estimates up to
each ending year as shown in Table 7. The first column in Table 7 idenki& type of
calculation while each additional column corresponds to the endiagpasiod. For
example, the last column is labeled 2020 Jan-Dec and thus indicatesdiis based on
data ending in December 2020 while the row values are just for JanFR2@20. Note that
the last row provides the ROIs for each year ending data pdius.each row there is a
“Yes” and “No,” indicating being aware or not aware of the magmgmotions. All impacts
of the NMB are the differences between the “Yes” and “No” for eashmeasurement.
Changes across the columns (year endings) capture the impact ofschaafjelemand
drivers and not just promotion. Appendix B includes all of the demand models.

First in Table 7, market penetration changes from .073 to .199 oveiltrenge of
year endings. Without awareness of mango promotions, those rpariedtation values
range from .069 to .189. For 2020, the difference between Aware and Not Aware is nearly
1% point. Awareness moved from 18.9% to 19.9%. While that differeageinitially
appear small, the difference in awareness leads to one-penceatof the households

buying mangos within a two-week shopping period.
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Table 7. Estimated ROI using the mango promotion awareness models.
Mango Promotion Awareness Model
Promotion Base 2016 2017 2018 2019 2020
2013:Mar to
Awareness 2015:Dec Jan-Dec. Jan-Dec. Jan-Dec. Jan-Dec. Jan-Dec.
Market Penetration Yes 0.073 0.134 0.154 0.136 0.164 0.199
No 0.069 0.125 0.146 0.129 0.155 0.189
Market Intensity Yes 3.224 3.960 3.608 3.389 3.636 3.635
No 3.056 3.656 3.398 3.211 3.407 3.402
Average Retail Price ($ per retail Mango) 51.19 5134 $1.37 51.28 $1.36 $1.38
-millions- -millions- -millions- -millions- -millions- -millions-
Household Mangos Yes 2199 1773 1880 1523 1993 2426
E: No 1970 1530 1673 1375 1762 2160
Implied Increase in Mango Demand 229 243 208 148 231 266
Household Expenditures Yes $2,559.72 $2,380.71 $2,571.83 $1930.86 $2,708.60 $3,330.71
" No $2,294.43 $2,048.82 $2,287.01 $1,743.07 $2,396.92 $2,962.95
Gains $265.29 5331.89 $284.82 $187.78 $311.69 $367.75
FOB Equivalent (34.07% Margin) Yes $872.10 $811.11 5876.22 $657.84 $922.82 $1,134.77
" No $781.71 $698.03 §779.18 $593.87 $816.63  $1,009.48
FOB $ Difference 590.38 $113.07 $97.04 $63.98 $106.19 $125.29
NMB Expenditures 5 517.57 56.59 $6.12 56.87 57.90 %6.63
Impied ROI {starting with March 2013) 5.14 17.17 15.86 9.31 13.45 18.90

Market intensities and average mango prices follow in thetwextow descriptors.
Then using HWDxProb(MP)xMI gives the retail level mangos and theit value using
the retalil price per mango. Retail dollar gains are therdifice attributed to the promotion
awareness. As a general rule, FOB mango prices are cldgestof the retail prices and
that factor is used to express the retail gain at the equiviad®@B level. Those gains are
noted as FOB $ Difference.

Row NMB Expenditures includes the NMB expenditures for each reporting period,
generally Jan-Dec except for the starting period from 2013:Mangh 2015:Dec. While
the gains are attributed to awareness, the costs to the NMBH@ving that awareness are

those total Board expenditures. Dividing the FOB $ difference (wilwéthout awareness)
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by those expenditures gives the ROIs. All gains depend on theiveffests of the
awareness along with actual retail prices. For 2020, the ROl nsagsti to be 18.9 which
is substantially higher than previous years. While 2020 was an unesuabith more at-
home consumption, the market penetration was higher with and wit@arersess. That
does suggest there was more chance for in-store promotionuexptisus potentially
contributing to some of the higher ROI. The difference betweekEhaith and without
awareness was largest in 2020, yielding ROls all calculat¢def@alendar years (Jan-Dec).
In prior reports, the ROl was based on the Jun-to-Jul months asmgears. A decision
was made to base everything on a calendar basis for this and subsequent reports.

For the bigger picture, what does the ROI mean when looking abessasons?
Since the USDA evaluations are generally over a five-year, $pa cumulative effects of
the promotion impacts are a useful way to illustrate the overpict of the NMB’s more
recent efforts.

The upper bars in Figure 9 show the cumulative value of the FOB gaind ible
8, all expressed in million-dollar units. By the end of 2020, total FORrdgsins attributed
to the promotion awareness equaled $596 million rounded. Below tiseabarthe
cumulative expenditures by the National Mango Board. Over the pérod<2013:Mar
through 2020: Dec, total board expenditures equaled $51.68 million. Unliler egyplorts,
these cumulative expenditures start with 2013:Mar and not batle tbeginning of the
NMB in 2008. Again the purpose of these periods is to provide a ewgetrevaluation of
the programs and because collection of promotion awareness data staf#g.i

Dividing these cumulative expenditures into the cumulative gaivide®a broader
view of the effectiveness of the mango generic programs. Mostienth expenditures to

enhance demand may not precisely match up with awareness., thdaotpenditure model
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in the Section 4.5.1 showed a lag effect when expenditures were ingutteddemand
model. With the cumulative expenditures, the overall return-on-imeggtequald 1.53at
the FOB level or points-of-entry. A slight upward trend in those Ki®Ehown in the lower

portion of Figure 9 with a substantial increase with the aietb/of 2020 (see Appendix C).
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Figure 9. Cumulative ROI using the mango promotion awareness models.
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(5.2) Market Penetration versus Market Intensity

During the early years of the National Mango Board evaluatiofigrebeéhe
availability of the promotion awareness data, the Markehsitemodels failed to show a
significant impact on Market Intensity. While the MI coefficiewixe positive, they were
not statistically reliable. Since the inclusion of the prooroawareness data, both market
penetration and market intensity have been shown to respond gdgsiithe awareness of
promotions and discussed in Section 4. The question of where thetiprog@ins are
realized is important to developing marketing strategilfsall of the gains were from
attracting new buyers, that calls for a broader marketing reacdus gains just from
established buyers and more in-store emphasis. So the questiativé gains is extremely
important.

Using the HWDxProb(MP)xMI calculations, one can simulate the outdoltle
did not change with the promotion awareness using three calogtati(a)
HWDxProb(MP3xMI™ (b) HWDxProb(MP)xMI"% (c) HWDxProb(MP)xMI2 The
difference between (c)-(a) is the total gain attributed to the gtrons while (b)-(a) equals
the gain attributed to market penetration. Similarly, (c)gives the market intensity
contribution to the promotion gains. These calculations are showigure 10 over the
years from 2015 through 2020 and then the overall average cross the years.

During the years included in Figure 10, both market penetration andtiragnsity
both contributed to the gains from the promotions. On averagese#6% of the gains are
attributed to increasing market penetration or attractinggmauyers and around 54%
attributed to changes in market intensity (see the righto$iigure 10). Since 2015, the
relative importance of market penetration has decreasgdlglirom 51% to 42% by 2020.

These percentages will differ from year-to-year but the megulcigure 10 points
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to relatively small chances since 2016. From a marketing padioggoint, these numbers
suggest focusing on both sides of the marketing design, attrgeitegtial buyers and
informing existing buyers. The NMB has been using both types obgesargeting via

in-store, print, and social media as illustrated in Figure 4.
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Figure 10. The relative impacts of market penetration versus markettintensi

(5.3) Relationship between Awareness and NMB Marketing Expenditures

Figure 9 shows the relationship between promotion awarenesseaddrhand for
mangos, resulting in the estimated ROI. The ROI was based on ustgrthiative NMB
expenditures up to the dates shown in the figure. Implicit in astigithe ROI is that there
is a relationship between the awareness and the cost of iaghighat awareness.
Expenditures are spread over months and those accounting dollatnecessarily match
with when the demand enhancement efforts occurred. Some mgr&#trts such as in-

store displays may closely match with the marketing iregighile others potentially have
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a longer term effect such as printed and/or media progragentrast, household promotion
awareness is based on what the household indicates (i.e., recalledyomtydating the
household questionnaire (see Appendix A). The paramount question ... “enasslinked
back to the NMB expenditures?”.

An analytical approach to this question is to assume that megkietpacts on
awareness extend over a longer period of time and not justsaitiemonth the awareness
is measured. That is, the marketing effect is cumulativesiegral months. Such issues are
often dealt with using a moving average form instead addfars in the same month as the
awareness.

Moving averages requires one to specify the length of thaging, say six months.
After exploring several alternative, a six-month moving averagehé marketing
expenditures was finally adopted defining MKG as the monthly marketipgnditures
with: MA_MKG= {MKG , + MKG_, + MKG_; + MKG_, + MKG; + MKG }/6. Note that
the expenditures in the same month were omitted then awarenessgnessed against
MA_MKG. That relationship is illustrated in Figure 11 and the full esta® are in
Appendix D.

In the midpoint of Figure 11, the moving average marketing expeeslitare
$340,000 averaged over the 2013:2-2020:12 months. For that midpoint (i.e., .34 in Figure
11) awareness is around 8% for the reporting households. With aasie¢oe$540,000 six
month average, awareness increases to near 12%. Nearly a do@itiiegnhoving average
expenditures increases awareness by almost four percentageop8itt to 12% awareness.
Within the expenditures explored, the relationship between awarerkess@enditures is
almost linear and statistically significant. The t-value is 34 pointing to more than a

99% confidence level in the estimated relationship.
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The importance of Figure 11 cannot be overstated. Section 4 sistabthat
awareness leads to greater market penetration (MP) andponatgases per buyer (Ml).
Now that awareness is linked back to the NMB program dollars.

Interestingly, if one extends the expenditures back to zero in Figugromotion
awareness drops to 1.29% thus indicating some awareness of pranitioe absence of
the NMB dollars. While this extension back to zero is outsidexpenditure data range,

it does add confidence to the premise that most of the awgarisrattributable to the NMB.
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6. Other Mango Demand Drivers

Models for both market penetration and market intensity includeet atlemand
drivers beyond the promotions as first defined in Tables 4 andbged Appendix B.) One
cannot focus on just one demand driver, such as the promotions, \sitcounting for other
factors potentially shifting demand. Estimated impacts of otheradé factors add
credibility to inferences drawn about the promotion effectsvehio Sections 4 and 5. |If
other drivers beyond the promotions showed unreasonable effects in telinestion and
magnitude, that would raise questions about the overall modelingekHie this section the
intent is to show the effects on mango demand from the ahiables included in the Probit
and Ordered Probit models. For some potential demand drivers, thiéodakeffects
should be clear based on theoretical arguments (i.e., income, @ibers such as attitudes,
the direction and magnitude (if any) effects are not as thearetically. For example,
preference for organic practices on the demand for mangu# isecessarily driven by
theory and may just be a possible empirical impact.

To add greater insight into the overall performance of thaefspthis short section
explores the role of the demand drivers beyond the promotion awsardsr promotion
expenditures.

As defined earlier, demand is the product of (households) timeksginp@netration)
times (market intensity) or HWD x Prob(MP) x MI where both MB Kll can change with
all of the variables included in the Probit and Ordered Probit mo@eifining MP and MP

to represent the average household, then a convenient way tatiiube effects of other
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demand drivers would be to express the impacts relative te¢hage household. Let ID

be the Index-of-demand relative to the average household, then:

_ HWDxProb(MP)xMI
HWDxProb(MP°®)x MI°

Prob(MP)x MI
Prob(MP°)x MI°

Demand is above the average with ID>1 and less than the awgtladfe<l. Note that both
market penetration and market intensity can impact differentlywlitht 1D, it is the
combined impact. If the driver impact on MP is opposite thdlipfthere could even be
offsetting effects. Furthermore, if a variable only occurs in ektfeior Ml, then effect on
ID would be just to either MP or MI. “Reasons for buying mangos’aageod example
where that variable only occurs in the market intensity sfdthe demand index. In the

following subsections, this index approach will be used.

(6.1) Demographics

Income, education, ethnicity, and age are four expected importawgdgrhics
found in almost all demand analyses. These demographics wereddeith categories
initially set forth in Table 1. This table showed the distributisreach demographic. Thus
one may see the directional and size impacts, but the probab#iich impact depends on

the likelihood of that category occurring as showim Table 1.
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Figure 12 shows the range of impacts from four selected dapttugs. Income has
a positive effect on the likelihood of buying mangos and the nuofbmangos per buyer.
Demand above the average is particularly seen for incomes of $75,000 and highed Ar
6% of the household did not report their incomes and the drop in respmiosig that group
has little meaning. The overall takeaway is that mango demar&hses across incomes but
not in a linear pattern.

Results for education are somewhat mixed with no upwardwenward trend.
Households with the primary breadwinner having graduate educatiqraalence do show

the highest demand index of 1.07. That group is only 13.5% of the households.
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Figure 12. Effects of demographics on the household demand for mangos.
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The more pronounced responses are seen with ethnicity and agerel2gWhite
non-Hispanics account for 67% of the households and their demand ishandgetage
with the 1D=.91. White-Hispanic are 9.2% of the population and the ID jum{slO.
Clearly Hispanic and non-Hispanic are big drivers within that etignijgbup. Asians’
account for around 4% of the households while their prefereneadiogos is the highest
at 32% greater than the average. The demand index across ethrscityduatant
implications when designing media programs that including tagdtouseholds by
demographics.

Finally in Figure 12, demand for mangos declines almost lineéttlyhousehold
age. Nearly 31% of the households are in the oldest age categahaiing the lowest
demand index. Similar to ethnicity, preferences for mangossages are so apparent that
marketing to various age groups seems justified.

Notes again that the ID values are comparable across thie simae all of the ID
values are indexed to the same base. Values of other demographit as regional

differences and household size are shown in a full table of all drivers in Appendix E.

(6.2) Attitude and Preference Drivers

Attitudes and preferences are always expected to influence a hioiselegision
making process. Yet it is an empirical question if and to whatdegnotional responses
actually impact demand. Frequently, a Likert altitudinal scalagoéement is used to
qguantify attitudes and preferences. A five-point scale of aggee was used in the
household questionnaire to measure the response to specific preiguestons with the
scale defined as: (completely disagree (1); somewhat disagree(@jal (3); somewhat

agree (4); and completely agree (5)).
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Concerns about calories are frequently raised as householdsakieg food
shopping decisions. Approximately 34% of the households surveyed absgedount
calories when shopping in general while 24% were neutral. In Fi@uiteete is a positive
and almost linear relationship between counting calories andduyangos, giving a low
index of .91 to 1.08 among those completely agreeing about counting <aldigst of the
positive response comes from willingness to buy, where the countorig éenpact in the
Market Penetration models is statistically different fr@ro. The directional effects in the
Market Intensity (e.g., Ordered Probit Models ) have similar satiee Market Penetration,

yet there is little statistical confidence that the doefifits are different from zero. Stated
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Figure 13. Behavior and preference impacts on mango demand.
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differently, concerns about calories do not discourage buying mangos.

Since mangos are generally not considered part of the stabladast on the low
market penetration numbers, one expectation was that householdikevtwoexperiment
with new foods may be more likely to buy mangos. The agreeroeletsswere used to
measure that willingness to the question...”l like to experimdtht new foods.” Nearly
34% of the households agree with this statement (see Table 1).

Statistically, there is generally confidence in the estimateefficients, the
numerical impacts are relative small when comparing the dlbeg and somewhat
inconsistent across the agreement scores. For examplethagrats of the agreement
spectrum the scores are nearly the same with .99 and .97. The aighkstiest scores are
with the somewhat disagree and somewhat agree levels. hesefiibr marketing strategies
in terms of positioning mangos in the category of new aredfatic fruits are at best mixed.
Similar mixed signals are seen for the statement that ..Keltb eat more fruits and
vegetables.” In contrast with a more specific question gheyireference for organics, the
index increased from a low of .92 to a high of 1.12 when completgeimg with
searching out organics (see Appendix E.) The organic coefficientshigilg significant
in the Probit Model and around 18% of the households completely agreed withahie or
guestion.

Other behavior and preference responses are in Appendix E.

(6.3) Health Related Measures

Each household was asked about their general health statwe tel#tieir peers and

also to actual health conditions inside the household. In the upperottagure 14,
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households scored levels of agreement to their health relativieets atlearly a somewhat
subjective scoring since it is relative to a moving ba&ill it is their perception that
potentially influences purchasing decision. Agreeing and disagrebiogt their health

status was nearly 30% on both sides (see Table 1). In the uppen pbffigure 14 , there
is a direct positive relationship between health perception and thkases of mangos.
Statistically and numerically, the demand gains are amongfeénaigey their health is better
than their peers. Households who feel they are healthier aii# tikely buy mangos. Both

the MP and Ml coefficients are statistically significant fog aigreement for healthier. The
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Figure 14. Health related demand drivers and their impacts on mango demand.
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ID reaches 1.11 for the completely agree score.

Those same households were asked to indicate if anyone in thehbloubad a
specific health issue: blood pressure; diabetes; cholestflengies; obesity; mobility and
sight. The scoring was simply a Yes or No to each potential health factor.

Referencing Figure 14, the ID scores are shown for each health condition. Overall
the ID scores show only minor differences except for diabetesnabdity. The mango
demand index drops from 1.09 to .97 with the existence of diabetes in thebasdl For
mobility, the ID declines from 1.08 to .98.

An interesting observation is that 39% of the households indicaté@thrsomeone
in the household with blood pressure problems and 35% with cholgstast@ms. Yet both
these more pervasive health issues showed little effélseaiemand for mangos. Similarly,
26% indicated a household member with obesity issues. The demand iigthly sl
increased from .98 to 1.01 with the obesity issue. Again, the faegege of impact is with

diabetes.

(6.4) Reasons for Buying Mangos

A question about why you purchased mangos was included in the queséionnair
Buyers were asked to rank theff, 29 and ¥ reason for buying mangos. These type
guestions were used to get a feel for the role of qualilycther product attributes on the
demand for mangos. These reason questions were obviouslydoljyed in the Ordered
Probit model since the household had to be a buyer to respond to the question.

Figure 15 illustrates the full scope of ranking those reaswimifing mangos. The
left of part (a) in Figure 15 gives the percentage of buyingétoolds who ranked each
reason and then the percentage for the top ranking. For examplessipanieed top with
38% of the buyers having at leasta2, or 3¢ place. Then 11% ranked ripeness as the top
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reason. Price was nearly the same ranking with 37% atdeddtg Price and 13% ranking
this reason as the top reason. The reasons for buying a@ sorh the top down to the
least indicated rankings. Ripeness, Price, Freshness, Quality, and Appeeseacel
nearly 30% or higher. Beyond appearance, the importance of thegeasps off as clearly
seen in the remaining bars in Figure 15.

Every reason included buyers who did not rank a particular rea§biie nearly
half had substantial®l 2%, or 3¢ rankings. With the Index of Demand, one can see how
each variable impacts mango demand relative to the average. n&ingeof the reasons
have a low probability of ranking such as advertising (i.e., 5é6thar way to illustrate the
reasons impact on demand would be to compare the ID with no raokivejaverage where
ID=1.0.

Starting with Ripeness, if ripeness was not important (i.e., mxedd, mango
demand would be 23% less than the average as illustrated in right partumef 15.
Very similar levels of seen for Price, Freshness, and Quality 24ith, 23% and 24%.
These values along with those in (a) of Figure 15 show fiestetvel of importance in just
ranking and then their impacts on actual mango demand. Moving doderttzad changes
(b), one can quickly see relative impacts of each of the reasons for buying.

The combination of (a) and (b) in Figure 15 is important in tlestéblishes that the
rankings translate into the volume of mangos purchased dukirmgwweek buying occasion.
Buyers ranked their reasons and with the econometric modelsaorestimate how those

rankings drive Mango demand.

(6.5) Substitutes and Complement Effects
For each reporting household, the total number of other fruits medtduring a
specific two-week period is known. Without developing mod®igvery fruit included in
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0.00 0.10 0.20 0.30 0.40 0.00 0.10 0.20 0.30
cee  T—— 03 (0
RICE T 03] e— 0]
FRESH el .36 ———— (.13
QUALITY W 031 ——————— ()]
APPEAR F 0.29 [
sze [ T— o1 — .13
COLOR [ — 0.20 —— (.12
AromA [T 0.13 S—
ORGANIC [y 0.12 A
sTore |- 0.11 A
cooL [ oos E— 0.06
PACKAGE [P 008 —
ADVER [ 095 —
HRanked M 1stPlace e
(a) (b)
Figure 15. Ranking of the reasons for buying mangos and their impacts
on the Index of Demand.

the questionnaire, an alternative approach to measuring the iglogristitutes (or
complements) would be to include those other fruits in the MP and ddeis1 One
hypothesis could be that as the number of other fruit purchased goes dpmidwed for
mangos goes down. Equally feasible could be that if a houseHiKdlysto buy a variety

of fruits, they potentially include mangos. The number of flpitchased were included

in the MP and MI models using DFRU1 through DFRU4. DFRUL1 represents one other fruit
DFRU2 is two other fruits; DFRUS3 is three other fruits; and DFRU4 is for 4 oe wtber

fruits purchased in a single buying occasion. In the MP estimates, the cotffioieeach
DFRU are positive and statistically significant. For the Ml or markenhgity model, only
DFRUA4 is statistically different from zero (e.g., see the t-value for DFRU4 in Bable
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Figure 16 provide graphic insight into the impact on mango demdrmliasholds
buy other fruits during the same period. The bottom axis of Figure 16 indicatesrmber
of other fruits purchased in a two-week shopping window exclusimeaago purchases.
Excluding mangos, the average household purchased 3.25 fruits in the gl
Roughly 35% of the households did not purchase any other fruits while 34.8% pdrdhas
or more fruits as shown in the lower bars of Figure 16. Novgtiestion is ... how did
mango demand fair across the purchasing habits for other fruits?

Using the same ID (Index of Demand), at the average of 3.25 nifistfie demand

index for mangos is 1.0. For those shoppers not buying any other fruitsatige demand

1.60

1.46
1.40
1.20

1,00 == i

Index of mango demand

35.1% 34.8%
I 9.7% 10.7% 9.6% I
0 1 2 3 4+

Figure 16. Effects on mango demand from buying other fruits.
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index drops to .34. That is mango demand is only 34% of the averagé&didusi/ith
purchases of 1, 2 or 3 other fruits, the demands for mangossadremn .70 up to .76 of
the average households. Note again that ID is 1.0 when the number of fruits is 3.25.

The most profound conclusion follows when purchases of other fruifswarer
more during the shopping window. Mango demand is 46% greater tharethgeaamong
those shoppers classed as heavier users of other fruits. Ridwsshold buyers account for
slightly more than a third of the households.

Visually, Figure 16 suggest the demand for varieties of flle#sls to purchases of
more mangos. Instead of strong substitution, the numbers pointme degree of
complementarity within the fruit categories. Theoreticdligre is always some substitution
within a food category and between food categories. Yetrtimrieal results point to a
stronger demand for mangos when the desire is greater for a number ofuither fr

From a marketing standpoint, Figure 16 has implications for tla¢idocof mangos
within store fruit sections. Rather than separating manggib/tisom other fruits, locations

within displays for other fruit could be beneficial.

(6.6) Price Effects on Mango Demand

Legally commodity promotion boards are not directly invdlve pricing issues,
since their functions are to enhance the demand for their spemifimodity. To determine
the effectiveness of enhancing demand one must understand the demdhdt fthe
commodity. Measuring demand cannot be accomplished without includioes ni the
demand models as has been the case in both the market penetratioarletdntensity
models. There should always be a negative relationship betwess pnd quantity
purchased as is the case for mangos. In Tables 4 and 5, qoefésient for market
penetration and market intensity are negative and statigsahificant. Without question,
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both models are theoretical consistent showing the negalatonship between mango
purchases and prices.

Price elasticities are often quoted to express the priegiomship showing a
percentage change in price leads to a percentage change iityquistimates of price
elasticities implicitly require knowing the purchasing price. tTika particular problem
with market penetration since among those who do not buy mathgos is no reported
price that a household may (or may not) have observed.

Among buyers, the price is reported. To fill the gap of missimg@among those
not buying mangos, one approach is to assume that those housedreldsxposed to the
average price in the period under consideration and within thenet¢dacation of that
household. That method was used to generate a price vector to imcltee market
penetration model. Clearly there could be measurement dtlhothe price variable. Yet
to completely ignore price in the model would be an even greater error.

In Table 4 and for the defined price, it is clear that pricespdasnajor role in the
decision to or not to buy mangos. Generally, for everydem-price increase (or decrease)
market penetration decreases (or increases) by nearly .012 units. dimulations over
prices, market penetration was around 16% when mango prices wer8&dallars per
mango. Increase the price to say $1.27 per mango, market pgeneteaiines to about 6%.
Obviously, potential buyers are very sensitive to the price of mangos.

In contrast to market penetration data, prices are knowrhémetwho did buy
mangos. Hence it is straight forward to estimate the pffeet on market intensity as shown
in Table 5. The price coefficient is -.791 with a t-value at 37.83. Jihgtly means there
is more than a 99% level of confidence that the price coefficierffésedit from zero. The
equivalent price elasticity is around -.62. Or, for every 10% changeida, market
intensity or number of mangos purchased change in the opposite direction by 6.2%.
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When comparing both market penetration and market intensity responsé&set
the price elasticity is near -3.0. Rising prices lead to aautied decline in mango demand
mostly attributed to lower market penetration and somerdesii the number of mangos
purchased during the buying decisions.

Figure 17 includes a simulated example of the price impact on thandefor
mangos in the U.S. marketplace. There are three plots in Figurghlihevupper being
market penetration; the middle gives market intensity; antbiber is the Index of Demand
as developed earlier in this section. Simulated retail paiceen the bottom axis of each
chart with retail prices ranging from $0.83 per mango to $1.30 pegonaThese prices
were simulated by adjusting the average retail price in irem&snof 5% points. For
example, a mango price of 83 cents is 75% of the average retailop$d..11 per mango
for the periods simulated.

Economic demand theory tells us that the less essentiabithéofthe diet, the more
price sensitive is the household. Stated differently, househ@dgenerally less sensitive
to price changes when the product is more essential to the househotbficodption.
Clearly, the decision to buy or not-buy mangos is very seeditiyprices as seen with the
market penetration approaching 17% with the lower prices. Simildr likelihood of
buying mangos drops with increases in the retail mango pricekeMzenetration is lowered
to nearly 5% when prices are 25% above the average retail price per mango.

Market intensity in the middle chart of Figure 17 also depiasnibgative buyer
response to price increases. The average number of mangos perduggisions drops
from 3.91 mangos to 2.85 mangos over the price range shown. Howevanarket
intensity is less price sensitive relative to the market penetnagpond to prices.

Recalling that the Index of Demand is the full impact of changkt and MI, the
lower chart in Figure 17 shows how the Index of Demand declines with price increases.
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Figure 17. Retail price impacts on the demand for mangos.
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Retail prices at 75% of the average retail price leadbrtosa a doubling of demand with

most of that increase attributed to attracting households to buy mafie$ower chart in

Figure 17 points to demand being 44% of the average when prieegb% above the

average.

Price responses are interesting but not the focus of the logeadliation of the

National Mango Board. Yet to use the demand models to draw indsreout the

promotions one has to be assured price is accounted for in théngaohel that is the case

for both dimensions of the demand modeling.
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7.0 Conclusions and Implications
In this empirical evaluation of the National Mango Board theyaralhave been
limited to measuring the impact of the Board's programs otJtBe demand for mangos.
Statistics alone cannot capture the full breath of any prodmatmwith statistical techniques
one can have scientific confidence in the conclusions and infere@madidence in the
conclusions is essential for setting policies, projections, adgistments. Before

summarizing, it is useful to also recognize what is not captured witktis&ltimodels.

(7.1) Structure of the National Mango Board

Overall sight and leadership are key ingredients to the funeg@fiiany commodity
board. Leadership leads to creativity through the employmestiafifwith the skills to
design and implement media programs. Econometrics modelsrréhe awareness and
program expenditure data as the measures of effort withangglue credit to many hours
of effort to design and deliver. The models tell us if the nogrworked but much of the
process is hidden within the data. Of course, that is genéralywhen using most
databases. Aberrations in the data usually stand out, but the cpeiatigeare frequently
lost until one sees the empirical successes (or failures).

From the outset of the National Mango Board, a monitoring progras put in
place to have a consistent measure of the demand for marigaisvas essential since little
hard data on mango consumption were available prior to theothe household survey
noted in Appendix A and in the text of this report. With substantial fundingjatabase
has been maintained while adding questions to the survey over ttse yeafact, the
guestion about awareness of promotions was not added until 2013 andridiale has
become a major component to the evaluations. The entire datsibae its inception

continues to be maintained and stored in an accessible formaa @&&ata dta format).
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Designated staff can access those data as needed.

Figure 4 attempted to quickly depict the media programs and,uc$esodid not
present the depth and dynamics involved. Content, graphics, medimation, budgeting,
and followup are all embedded in those programs. Several chapudtdave been written
on how the staff moved from inception to delivery of thesages. Those messages ranged
from in-store displays to social media (see Figure 7). We éaonomic models that attempt
to measure the impacts of the different media but have not imchhdse in this report
because of timing. At the time of this report, the in-stffects appeared to be the strongest
effect on mango demand.

The National Mango Board faces unique challenges in that most @&aodwel
members are from non-English-speaking countries. All Board imgeetrequire
simultaneous translation in nearly all meetings. Equally aigitg are outreach programs
by the staff to travel and communicate with producer orgaoimathrough Central and
South America. While the outreach and communications seem toawakked, none of
those successes are captured in this report. Outreach eioeteind are mostly designed
to keep those, responsible for funding the programs, informed thlecutogram efforts and
impacts. Recent virus issues limited travel, but the staff mosthiywittathose limitations
through online communications via Zoom and/or similar electronic conuation tools.

Whole and fresh-cut mangos capture most of the industry and were included in the
initial enabling legislation. In an effort to broaden the hezfdhe Board, considerable effort
to integrate the frozen sector in the generic messagingwantually met with resistence.
After considerable investment in time and oversight by the NMBlandJSDA, the frozen
mango industry was first incorporated into the Mango Board andstitessequently removed
after votes by the frozen sector. As of this writing, thedrosector is not part of the
National Mango Board. There are lessons to be learned by thepeatiess and, at some
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point, those lessons need to be articulated. Here is not the place.
So what can be concluded from the empirical analyses? Those tumelae in

the next subsection.

(7.2) Major Conclusions

Evaluation of the National Mango Board was based on measurikg3hdemand
for mangos by dividing demand into two components: (a) percembusgeholds buying
mangos within a two-week shopping periddatket Penetratioj) and (b) recording the
number of mangos per shopping occasion by each household mango Mayket (
Intensity. A Probit model was estimated for Market Penetration and dar€xt Probit
model specified for Market Intensity. All of the statistipeoperties for both models are
presented in the text and appendices. In both models the measur&aftitmal Mango
Board was specified through household awareness of the mangdipranaad the Board’s
marketing expenditures. The purpose of using awareness and then expsne#s to
determine the consistency of the conclusions using two measures of effort

Major conclusions from the report:

(A) There is a_positive association between household awareness and households

buying mangos (see Table 3).

(B) Awareness of mango promotions has trended upward over the years with a few

notable exceptions and particularly the 2018 season (see Figure 6).

© Both awareness of promotions and the NMB marketing expenditures have positive

and statistically significant impacts on the probability of buying mangos (see Table

6 and Figure 8a).
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(D)

(E)

(F)

(G)

(H)

(1

Q)

Both awareness of promotions and the NMB marketing expenditures have positive
and statistically significant impacts on the number of mangos purchased in a two-

week buying shopping period (see Table 6 and Figure 8b).

Both the awareness and expenditure models show similar impacts on market
penetration and number of mangos. However, the awareness models have the

benefit that awareness is a direct measure of the household’s exposure to the

promotions. Whereas, using monthly marketing expenditures assume all households

in a particular month have been equally exposed to the messaging.

Mango demand is a product of the {number of households} x {probability of

buying} x {the number of mangos purchased in a shopping period} and awareness
impacts both penetration and intensity. Those impacts then facilitate estjrinei

return-on-investment (ROI)

The demand models were estimated recursively first with monthdy fiaah

February 2013 through December 2015, and then adding an addition months for
the next full year, ending with December 2020. With those estimates theaROI
derived for each year and then a cumulative ROI from 2015 through 2020.

Year-to-year based on the calendar years, the ROI ranged from a low of 5.14 in
2013/2015 to a high of 18.90 in 2020. Since 2020 was unusual given the covid-19
problems, it is not totally clear what the 2020 issues had on the ROI values. The
gains for 2020 were similar to 2019, but the marketing expenditures weredess (s
Table 7).

Concerns about the downward trend in the ROI from 2016 to 2018 were expressed
in prior Board reviews, but the ROI's for 2019 and 2020 point to a reversal in the

ROI downward trend.

Since the USDA requires a five-year evaluation, a cumulative ROl seerin tira@e
with the evaluation goals. Over the years from 2013 through December 2020, the

cumulative ROI equaled 11.53. Also, the cumulative averages generally trended
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(K)

(L)

(M)

(N)

upward except of the slight adjustment in 2018. The ROI is substantial relative to

many other commodity promotion programs.

Early on with the National Mango Board programs, most of the estimated gains
were from attaching new mango buyers. By 2020, the estimates suggest that slightly

over half of the gains are attributed to the market intensity (see Fig)reThat is,

the promotions now also entice mango buyers to purchase more mangos in a

shopping occasion.

Awareness is either a “Yes” or “No” for each household while the NMB
expenditures are for each specific month assuming all households were exposed to
the message. Subjectively, that is a strong assumption. Yet when calcbhkating t

monthly average awareness, there is a strong positive statistical reldponsh

between monthly average awareness and a six-month moving average of marketing
expenditures. This is the first time we have estimated that relatofiséé Figure
11).

Both the market penetration and market intensity models included many demand
drivers beyond the promotions. Impacts of those drivers were included in ateepar
section and performed as expected based on coefficient signs andcatatisti
significance. While the stories for each demand driver stand alone in thei
usefulness and implications, their importance to the promotion evaluation is¢hat t

models were theoretically consistent across all the demand drivers. That adds

confidence to the use of the models when drawing inferences about the promotion
effects. In particular, both market penetration and market intensity wereivedgat
impacted by higher prices. Any theoretically wrong signs with prices woudd rai

concerns about the validity of the models.

Finally, there are usually food substitutes for most goods and, when possillle, nee
to be accounted for in the modeling. For most demand models, relative prices are
included to measure the possibility of substitutes. An alternative way wag@dopt

in the study using the argument that the number of other fruits purchased in a

buying occasion would likely impact the purchases of mangos (i.e., a potential
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substitute or complementarity effect.) The models show that as household®increas

the number of fruits purchased in a two-week shopping period, they are more likely

to also include mangos in the larger fruit shopping basket (see Figure 16.)

(7.3) Implications

Econometric models are tools, when used carefully, can be hehefite checkoff
program decision making process. As use in this report, tis¢pfovide a scientific base
for judging effectiveness through measuring the historical impacteemand. One cannot
ignore experience, yet the models provide a tool for judging with statistofidence.

Once each demand driver’'s relationship on demand is known via timatest
coefficient(s), then the opportunities for exploring “what if” tygpeestions are readily
available. As part of the mango household research designulatsinwas developed to
address many “what if” type questions. Whatificomes declif@What if ...mango prices
increas® What is the .maximum potential impact by increasing promotion awaréhess
What ....would be the impact if the awareness coefficients were increased by sonte factor
This last question in particularly interesting in that it givess idea of the growth in
demand if new innovative programs could change the link betwesrr@ss and demand.
Awareness could be increased and the coefficient linking awarandsiemand could also
increase (or decline). The simulator based on the market perettat market intensity
models would show the levels of demand under a range of assonTgi&Ese are just a few
of the type questions that can be explored with the existing mango demmaratei. It is
taking the demand relations beyond the historical evaluation level.

As a last point, some variables could not be incorporated intdetinand models
because of the nature of the data. The most apparent is “Réasoosbuying mangos”
presented in Table 2. That data could not be included in the market penetnatiels
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simply because the data exist only for those not buying whilkanpenetration includes
both buyers and non-buyers. This variable, separate from the ngpdaibvides clues
about types of messages needed to counter the reaBastewas the top reason for not
buying and that could be countered with a wider variety of asesiggested with current
programs noted in Figure 4. Others such as “Did not think...”, “ Did ebtike...”, “Not
familiar...”, etc. all point to changing knowledge and perceptibis at this point where
the messaging creativity takes place. Models and statistic®ot sub plant creativity, but
it highlights the focus and direction needed to attract potensiatjo buyers. Likewise, the
ranking of reasons for not buying points to places whete tgin could be expected
through messaging. For example, see the lower level of coratsrosthe wrong size of
mangos.

The bottom line from working with many commodities over ybar, the National
Mango Board'’s programs have succeeded in enhancing the U.S. demanafos niehere
are further opportunities given the still relative low lesfemarket penetration compared to

other more mainstream fruits.
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Appendix A: National Market Board household data questionnaire.

Use "H:\ZMangoBoard\MT\STATADatabase\mango(168v7)_labels.dta"
. describe

This discription is very long, too much to include in this AppendixuAktariable
descriptions can be made available by emailing this authomegied @ufl.edu. The data
base is privately funded and very large, so none of the actaakilebe distributed without
written approval by the National Mango Board. As of August 10, therel@t,257

observations with 1,993 variables covering the months from 2008 to June 2021.
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There are additional questions in the survey that were not used in this enataadiee not
included in the questionnaire presented above. Likewise, a few qsestoe deleted and
others added over the years. The main purpose for including thisnpof the NMB
guestionnaire is to allow reviewers of the NMB evaluatioeee the overall source of the

database funded by the NMB.
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Appendix B.1: Market Penetration (Probit) Model estimates over time.
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Appendix B.1:continued
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Appendix B.2: Market Intensity (Ordered Probit) Model estimates over time.
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Appendix B.2: continued
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Appendix B.3. Model Estimates using the National Mango Board expenditures instead

of awareness.
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Appendix B.3. continued
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Appendix C.1. Cumulative impacts of promotion awareness.
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Appendix D. Relationship between promotion awareness and NMB marketing progm

expenditures.

Method of estimation = Ordinary Least Squares

Dependent variable: AWARE
Current sample: 2013:12 to 2020:12
Number of observations: 85

Mean of dep. var. = 8.00810 LM het. test = .439266E-04 [.995]
Std. dev. of dep. var. = 2.46065 Durbin-Watson = .896807 [.000,.000]
Sum of squared residuals = 384.744 Jarque-Bera test = 30.3433 [.000]
Variance of residuals = 4.63547 Ramsey's RESET2 =.710932 [.402]
Std. error of regression = 2.15301 F (zero slopes) = 26.7201 [.000]
R-squared = .243530 Schwarz B.l.C. = 189.224
Adjusted R-squared =.234416 Log likelihood =-184.782

Estimated Standard
Variable Coefficient Error t-statistic P-value
C 1.28970 1.32052 .976655 [.332]
MA_MKG 19.7776 3.82608 5.16915 [.000]
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Appendix E. Selected mango demand drivers and their impacts.
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Appendix E. Continued
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Appendix E. Continued
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