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EXECUTIVE SUMMARY

The transformat ive food category of  plant-based mi lks has seen rapid 
development and expansion and accounts for  16% of  a l l  mi lk  sales.1b This 
growth coincides with a convergence between consumer’s  increasing 
interest  in how food af fects the long-term health of  both themselves 
and the planet .  In  th is  white paper,  we explore the current  state of  the 
market  as wel l  as the investment potent ia l  for  a hypothet ical  new type 
of  plant-based mi lk ,  a l fa l fa .  Key features that  we discuss are consumer 
purchase behavior,  economics,  nutr i t ion,  and sustainabi l i ty.  We conclude 
our analysis  with f rameworks on what features may be needed to be 
compet i t ive,  the current  investment landscape,  and an overal l  summary 
on the al ternat ive-mi lk market  landscape.
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STATE OF THE MARKET

While plant-based mi lk products have seemingly taken over every 
grocery store and coffee shop within the past  few years,  they are not 
as novel  as most  consider them to be.  Many cul tures have in fact  been 
consuming and creat ing plant  mi lks s ince ancient  t imes.2 The main 
var iet ies we know now, such as almond,  oat ,  and soy,  are only a few of 
the many di f ferent  potent ia l  sources shown below.

Grains
barley, fonio, maize, 
millet, oat, rice, rye, 

sorghum, teff, triticale, 
spelt, wheat

Seeds
chia seed, flax seed, 
hemp seed, pumpkin 
seed, sesame seed, 

sunflower seed

Pseudo Cereals
amaranth, buckwheat, 

quinoa

Other
coconut (fruit; drupe), 

potato (tuber), tiger nut 
(tuber)

Legumes
lupin, pea, peanut, soy

Other Tradit ional  Milk
Kunu, a Nigerian beverage made from 

sprouted millet, sorghum, or maize
Sikhye, a traditional sweet Korean rice

Amazake, a Japanese rice milk

Nuts
almond, brazil, cashew, 
hazelnut, macadamia, 

pecan, pistachio, walnut
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Today,  the global  market  s ize for  plant-based mi lks is  $13.24B with a 
CAGR of  8.8%. By 2031,  the market  s ize is  est imated to reach $30.79B.3

Factors contr ibut ing to th is  growth are:  an increased prevalence of 
veganism (9% global  CAGR)4,  r is ing sel f -diagnosis of  lactose intolerance 
(doubled from 2014 to 2016 in US & Europe,  8.7% CAGR)5,5b and a desire 
for  sustainable products (6% global  CAGR).6 Soy mi lk products remain 
the most popular,  account ing for  29.5% of  global  revenue in 2019.7 
Across al l  types of  plant-mi lks,  p la in f lavors dominate sales,  account ing 
for  71 .1% of  the total  value.7

In the United States,  the plant-based mi lk category was worth $2.6 
bi l l ion in 2021 and dol lar  sales have grown with a 33% CAGR over the 
past  three years.1b 
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Of a l l  U.S.  households,  42% purchase 
plant-based mi lk ,  which equates to more 
than 50 mi l l ion homes,  up f rom 37.2% in 
2019.1b

Of households purchasing refr igerated 
plant-based mi lk ,  76% are repeat 
purchasers,  up f rom 73.6% in 2019.1b 

These posi t ive t rends indicate that  plant-based mi lks are increasingly 
becoming a staple as opposed to a once-off  purchase.

Almond mi lk is  the category leader in the USA and generated $1 .5 bi l l ion 
worth of  sales in 2019-20.8 Oat mi lk has grown at  a rapid rate of  350% to 
become the second major  player in the market  in the same per iod.8 

TYPE OF MILK TOTAL VALUE MARKET SHARE GROWTH RATE

Almond $1.50B 59% Refr ig:  13.4%
Shelf  Stable:  +10%

Oat $424M 17% Refr ig:  350.8%
Shelf  Stable:  +106.4%

Soy $200M 8% Refr ig:  -4 .8%
Shelf  Stable:  -2.1%

Coconut $125M 5% Refr ig:  3 .1%
Shelf  Stable:  50.5%

Rice $50M 2% Refr ig:  -7.8%
Shelf  Stable:  4 .1%

Pea $50M 2%
Refr ig:  1 1 .9%
Shelf  Stable:+18.6%

*Data adapted from SPINS natural  enhanced and mult i  out let  (USA) ,  52 weeks to Sept 
6,  2020) *8 and SPINS 2021 plant-based mi lk report .  1b

Oat mi lk ’s  quick market  capture may be a reassur ing s ign for  other 
emerging var iet ies as i t  could be indicat ive of  consumers’  wi l l ingness to 
t ry  new products8(b) and reward qual i ty  when they f ind i t .
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Plant-based mi lks retai l  at  pr ices near ly  twice that  of  t radi t ional  dairy 
($3.36/gal lon) ,  and average $0.08/ f l  oz (Cal i fornia market ,  February 
2022) .  Whether target  consumers perceive this  pr ice increase at  a l l  or 
a l locate i t  to other product  benef i ts  is  unknown, however,  Oat ly  appears 
to be able to charge a s l ight  premium over i ts  compet i tors .  This in part 
may be due to the newness of  the category ( though Planet Oat is  of fered 
at  a lower pr ice) ,  brand strength f rom an undeniably strong market ing 
group,  or  their  c la imed super ior  qual i ty. 

The major i ty  of  products are in f lavors most  s imi lar  to t radi t ional  mi lk 
of fer ings such as pla in and chocolate.  Most  manufacturers a lso of fer 
sweetened and unsweetened var iet ies.  Several  manufacturers have 
introduced other f lavored var iet ies and blends to sat isfy the demand for 
innovat ive products in the market  and dr ive growth.  An example is  Blue 
Diamond Breeze’s Almond and Banana blended beverage. 

A column is  included in the analysis  to showcase the c la ims made by 
each company.  Nutr ient  c la ims are prominent as wel l  as “ f ree f rom” 
c la ims.  Less prevalent  c la ims include vegan,  kosher,  Non-GMO project 
ver i f ied,  and organic . 

Carton packaging accounted for  ~ 69% of  the plant-based mi lk products 
in 2019 and are most  of ten in hal f  gal lon (64oz)  or  smal ler  s izes.20 

Manufacturers have also launched a var iety of  compl imentary products 
in the plant-based space to gain market  s ize such as yogurt  a l ternat ives 
and frozen desserts .  These products are expected to become more 
important  as consumers seek out  comfort  foods as the world recovers 
f rom COVID-19 uncertainty.21
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CONSUMER PURCHASE BEHAVIOR

With the proper posi t ioning and market ing,  we see potent ia l  for  a l fa l fa 
mi lk to dr ive customer adopt ion by focusing on three pr imary pain 
points .  These pain points are:  1 )  Consumers want products that  make 
them feel  heal thier,  2)  Consumers want products that  have super ior 
sensory propert ies to the compet i t ion,  and 3)  Consumers want products 
that  are sustainable.

In terms of  heal th,  one of  the pr imary dr ivers of  adopt ion of  plant-based 
dairy replacements is  uneasiness with hormones in ant ibiot ics and dairy 
products .22 In addit ion,  intolerance and other heal th concerns have 
led 51% of  Americans to adopt restr ict ive diets that  lead to increased 
consumption of  plant-based products .22 Consumers see plant-based 
mi lks as important  sources of  nutr i t ion – i t ’s  worth not ing that  th is  is 
only t rue once one accounts for  fort i f icat ion.  A LEK Consult ing analysis 
demonstrated that  the most desired c la ims for  plant-based mi lks were 
local ly  sourced,  a l l  natural ,  protein r ich,  no art i f ic ia l  ingredients/
preservat ives,  and low calor ie.23 Low calor ie is  of  part icular  interest  in 
the af termath of  the COVID-19 pandemic,  s ince as of  the publ icat ion of 
the LEK report  in August  2021,  35% of  Americans reported weight  gain.23 
This stat ist ic  suggests that  a lower-calor ie plant  mi lk that  del ivers on the 
desired sensory at t r ibutes relat ive to the market  leaders oat  and almond 
mi lk could dr ive a compet i t ive advantage.

This observat ion leads us to the second potent ia l  pain point :  sensory 
propert ies.  A survey of  the l i terature shows frequent references to 
sweetness,  creaminess,  and neutral  taste as the top desired sensory 
at t r ibutes.22,24 I t ’s  worth not ing that  these att r ibutes come from a 
customer desire for  plant-based mi lk to repl icate the exper ience of 
dr inking bovine mi lk as c losely as possible.25 In the converse,  sensory 
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penalt ies are associated with gr i t t iness,  and of f - f lavors (unexpected 
f lavors that  consumers f ind unappeal ing)  and af tertastes.  Overal l ,  the 
plant-based mi lk industry has made great  str ides in improving the 
sensory propert ies of  their  products and avoiding these penalt ies to a 
great  extent .  Unfortunately,  these propert ies have required addit ional 
processing of  the mi lks,  and with consumers increasingly seeking out 
products that  are more natural  and less processed,  th is  “ f ix”  is  in fact 
creat ing i ts  own consumer penalty. 26

Whi le heal th and sensory qual i t ies wi l l  l ikely cont inue to dominate 
consumer choice in th is  space,  and would be the top two pr ior i t ies for 
a formulator  of  a novel  plant-based mi lk such as al fa l fa ,  sustainabi l i ty 
is  a th i rd area in which al fa l fa could produce points of  di f ferent iat ion. 
Consumers are increasingly eager to better  understand their  foods’ 
supply chains and where the products they eat  come from.22 

Mi l lennials ,  at  75%, 
are more l ikely than 
baby boomers,  at 
34%, to say they 
are def in i te ly or 
probably changing 
their  habits  to 
reduce impact  on 
the environment.27 
Therefore,  dr iv ing 
transparency in any 
sustainabi l i ty  c la ims that  the products make would be v i ta l  to gaining 
customer loyal ty.  Despite th is  desire,  the paradox is  that  consumers 
don’t  seem to fu l ly  understand what makes products sustainable.  In a 
conjoint  analysis  ranking features related to sustainabi l i ty,  cold chain 
distr ibut ion received one of  the lowest  scores,  even though in fact 
refr igerated transport  has perhaps one of  the great  carbon impacts .28 
The same study found that  packaging is  a major  dr iver  of  purchase 
for  sustainabi l i ty-conscious consumers.  They tend to favor glass over 

PERCENTAGE OF US CONSUMERS
Reference #27 (Gelski 2019)

NA
Planning to change their habits 
to save the environment (48%)
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cans over plast ic .  Whi le th is  is  technical ly  the order of  recyclabi l i ty  for 
these mater ia ls ,  th is  ranking assumes that  the products are disposed of 
property and in a municipal i ty  that  actual ly  recycles them. I f  not ,  i t  could 
be argued that  glass is  actual ly  the least  sustainable mater ia l ,  s ince 
i ts  h igher densi ty makes i t  heavier  to t ransport  and thus requires more 
fuel .  In  addit ion,  consumers tend to associate sustainabi l i ty  with “c lean” 
ingredient  l ines,  meaning that  the ingredients are recognizable and 
perceived to be healthy.  However,  th is  is  l ikely a spur ious correlat ion, 
s ince there is  no c lear  connect ion between these “clean” ingredients 
and their  carbon footpr int .  Consumers’  confusion over sustainabi l i ty 
metr ics fort i f ies the argument that  water  is  a strong messaging tool . 
Consumers can readi ly  understand water requirements for  di f ferent 
crops,  and they can also see the ef fect  of  water  shortages on their  dai ly 
l i fe,  especial ly  in Cal i fornia ,  a l ikely test  market  for  th is  product .  In 
Cal i fornia in recent years,  droughts and land subsidence due to drawing 
down the water tables have interrupted consumers’  l ives and damaged 
infrastructure.29

In a survey by (Akl in ,  2021)30,  consumers were pol led on their 
exper ience with oat  mi lk and how strongly they are concerned about the 
environment.  I t  was found that  the younger generat ions of  consumers 
were the most l ikely to ei ther have tr ied or  have plans to t ry  oat  mi lk 
(78% for  18-24 yr.  o ld’s ) .  This data further emphasizes the increased 
prevalence of  consumers want ing to t ry new products and impl ies a 
growing market  s ize as Gen-Z enters the workforce and begins to have 
greater  spending power.  Interest ingly,  25% of  respondents reported 
having tr ied but  not  enjoying the beverage.  This indicates that  some 
white space st i l l  remains for  other compet i tors to f i l l . 
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We also note that  a 
greater  proport ion of 
respondents who have 
plans to t ry  or  have tr ied 
oat  mi lk are in general 
more concerned about the 
environment than people 
who have no interest . 

I f  we apply these f indings 
to the category,  we 
can infer  that  younger 
generat ions and people 
who are more concerned 
about the environment 
are most  l ikely to t ry  a 
new plant-based mi lk . 
By target ing these 
demographics,  an al fa l fa 
mi lk may be best  poised 
for  success. 

Overal l ,  a  combinat ion 
of  dr iv ing di f ferent iat ion 
on health,  taste,  and 
sustainabi l i ty  could 
posi t ion al fa l fa strongly to 
compete against  exist ing 
plant  mi lks in the market .
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ECONOMICS

Several  factors are important  to consider when analyzing the economic 
v iabi l i ty  of  plant-based beverages:  crop avai labi l i ty,  compet ing 
purchasers,  d istance to product ion faci l i t ies ,  process costs ,  channels to 
market ,  and overal l  margin. 

Al fa l fa is  the 4th largest  crop in the U.S.  by acreage and product ion 
value behind corn,  soy,  and wheat . 31 Thus,  i t  is  widely avai lable and 
l ikely less subjected to the supply chain issues encountered by almond 
and oat .  Year ly  product ion of  a l fa l fa averages 52,395 megatons per year 
(2019-2021) ,  and the typical  pr ice received by farmers is~$200/ton.32,33 
This is  s igni f icant ly  cheaper than soy (~$400/ton) ,  oat  (~$1000/ton)  and 
almonds ($2/ lb) . 33,34

In addit ion,  a l fa l fa has few competing purchasers,  as i t  predominately 
used as animal  feed.  Almonds,  oats ,  and soy,  however,  are typical ly  in 
high demand from many manufacturers to create mult ip le types of  food 
products and food ingredients . 

Al fa l fa can also be grown in a broader range of  the cont iguous United 
States than other plant-based mi lk crops.  Therefore,  d istance to a 
product ion faci l i ty  should be relat ively short ,  less cost ly,  and less 
geographical ly  constrained than for  oat ,  soy,  or  a lmond (of  which 80% of 
the global  supply is  grown in Cal i fornia) . 36 



The Evolv ing Market  for  Plant-Based Mi lk |  14

Mult ip le processing methods may exist  for  the conversion of  an al fa l fa 
into a mi lk beverage.  The tradi t ional  approach encompasses eight  key 
steps:  soaking,  gr inding,  separat ion,  enzyme or chemical  hydrolysis , 
b lanching,  thermal  processing,  homogenizat ion,  and formulat ion.25 
What th is  process lacks in s impl ic i ty  i t  makes up for  in f lexibi l i ty.  Given 
the r ight  condit ions,  processors can hypothet ical ly  break down any 
plant  matter  into i ts  base components and formulate in any emuls i f iers , 
textur izers ,  or  f lavors they may need.  This f lexibi l i ty  in f inal  beverage 
design is  a compet i t ive advantage over a l l  t radi t ional  dairy products ,  as 
bovine mi lk is  str ict ly  def ined by regulatory bodies such as the FDA.37

Another emerging technology is  the ut i l izat ion of  microbial  and cel lu lar 
fermentat ion (commonly referred to as cel lu lar  agr icul ture)  to create the 
macronutr ients found in bovine mi lk .25 Pending commercial  feasibi l i ty, 
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al fa l fa could be an att ract ive substrate candidate.  However,  i t  is  st i l l 
too ear ly  to accurately predict  how consumers wi l l  respond to cel lu lar 
agr icul ture’s  products ,  methods,  or  how much of  a pr ice premium they 
are wi l l ing to pay for  such technology. 

Several  channels to market  are being ut i l ized by players in the industry. 
Or iginal ly,  shel f -stable retai l  of fer ings were the pr imary form for  plant-
based mi lks,  but  now refr igerated var iet ies make up the major i ty  of  the 
plant-based mi lks category sales.  A s igni f icant  port ion of  sales are also 
achieved through food service partnerships,  such as between Oat ly 
and Starbucks.  Oat ly  reports that  36% of  i ts  revenues can be att r ibuted 
to the foodservice channel .11 Furthermore,  the e-commerce channel  is 
expected to see the fastest  growth with a CAGR of  14.10% for  onl ine oat 
mi lk sales.38

In terms of  margins,  Oat ly  reports heal thy targets of  40% GP margin 
and a 20% adjusted EBITDA margin.11 Danone reports a consol idated 
recurr ing operat ing margin of  13.1%.39 Given al fa l fa’s  super ior  avai labi l i ty, 
lower crop cost ,  and assuming comparable processing methods,  an 
al fa l fa-based mi lk may be able to achieve s imi lar  or  better  margins.
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NUTRITION

Another important  topic in the plant-based mi lk sector  is  the val id i ty 
of  products’  nutr i t ion c la ims and related comparabi l i ty  to t radi t ional 
cow mi lk .  Many consumers perceive these products to be innately 
heal thier  due to their  p lant-based or igin,  yet  large var iat ion exists 
within the category.  Extensive research is  avai lable on the topics of 
soy and almond mi lk as they have been in the market  for  the greatest 
amount of  t ime.  The comparat ively newer of fer ings such as oat  and pea 
mi lk have less readi ly  avai lable data.  Below, the top 6 al ternat ive mi lk 
types by revenue have been compared to each other and to t radi t ional 
dairy.  Hypothet ical  values have been included in the al fa l fa column to 
showcase the minimum nutr ient  content  required to compete nutr i t ional ly 
with the other of fer ings.  These values fu l f i l l  the “good” source of  each 
nutr ient  c la im as def ined by 21-CFR-101 .54(c)  per 240 mL serving,  which 
is  approximately equal  to 1  cup of  l iquid mi lk . 40
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NUTRITION COMPARABLE MATRIX
Nutritional Comparison per 240mL of product

Components

Recommended 
Dietary Allowance 
(RDA) *Average for 
M&F ages 19-50*

Animal Milk (Cow) Almond Oat Alfalfa★ Soy Rice Pea Coconut
Whole 2% NF Milk Milk Hypothetical Milk Milk Milk Milk

Carbohydrates (g) 130 12 12 5.1 1.3 16 - 5.0 25 6.0 1.2

Sugars - 12 12 5.1 0.1 9.8 - 3.4 13 6.0 0.6

Fibers 30 0.0 0.0 0.0 0.6 1.9 3.0 1.0 0.0 - 0.3

Fats (g) 8.0 4.7 0.1 2.7 3.6 - 4.4 2.3 4.5 4.4

Saturated <23 4.6 2.7 0.0 0.0 - - 0.6 0.2 0.5 4.1

MUFA & PUFA 16 2.0 1.1 0.0 2.3 - 1.6 3.2 2.0 4.0 0.0

Proteins (g) 51 8.1 8.2 3.4 1.7 2.4 5.1 8.7 0.9 8.0 0.0

Minerals (mg) - - - - - - - - - -

Calcium 1000 306 309 132 325 288 100 206 246 360 245

Iron 13 0.0 0.0 0.0 0.2 - 1.3 0.8 0.1 - 0.1

Magnesium 362 30 29 13 21 - 36 49 35 - 35

Phosphorus 700 251 252 107 48 - 70 108 63 - 0

Potassium 3000 374 390 167 65 - 300 364 50 - 47

Sodium 2300 95 96 41 146 - - 65 72 130 64

Zinc 9.5 1.1 1.1 0.5 0.6 - 1.0 0.8 0.8 - 0.7

Vitamins - - - - - - - - - -

Vitamin C (mg) 83 - - - 0.0 - - 0.0 0.0 - 0.0

Thiamine (B1) (mg) 1.2 0.1 0.1 0.1 - - 0.1 0.1 - - -

Riboflavin (B2) (mg) 1.2 0.3 0.3 0.1 0.2 0.5 0.1 0.2 0.3 - -

Niacin (B3) (mg) 15 0.3 0.3 0.1 - - 1.5 0.3 - - -

Pyrodoxamine (B6) 
(mg)

1.3 0.9 1.0 0.4 - - - 0.1 - - -

Folate (B9) (µg DFE) 400 0.0 4.9 2.0 19 - 40 34 - - 19

Cobalamine (B12) 
(µg)

2.4 1.3 1.4 0.6 1.0 0.9 0.2 0.7 1.0 - 0.8

Vitamin A (µg) 800 80 203 64 77 - 80 33 68 80 60

Vitamin E (mg) 15 0.1 0.1 0.0 3.8 - 1.5 4.0 3.0 - -

Vitamin D (µg) 15 2.4 2.8 1.1 2.3 3.6 1.5 1.9 2.1 1.5 2.9

Vitamin K (µg) 102 - - - - - 10.5 - - - -

Total Energy (kcal) 2100 152 122 34 36 110 - 95 133 100 49

Major Allergen? Yes Yes Yes Yes Potentially No Yes No No Yes

Reference ID 41 42 42 42 43 44 41 43 43 44 43
*indicates that product may be a “good” or better source of specified nutrient (10-19% of RDA)
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Based on this  data,  p lant-based mi lks appear to be successful  in 
reducing the proport ion of  saturated fat ty acids to unsaturated,  of fer ing 
a lower sugar opt ion than tradi t ional  mi lk ,  and reducing calor ies per 
serving.  Calor ie reduct ion may seem paradoxical  s ince the histor ical  role 
of  food has been to provide as many bioavai lable calor ies to the body 
as possible.  However,  we are seeing an ever-changing food landscape 
where consumers are shi f t ing their  focus f rom calor ie dense foods to 
ones that  are nutr i t ional ly  dense,  sat iat ing,  or  impact  dr iven.

Plant  based mi lks are general ly  super ior  in magnesium, folate,  and 
vi tamin E,  whi le lacking v i tamin B6.  Interest ingly,  soy mi lk is  relat ively 
high in i ron,  potassium, and protein,  making i t  the strongest  plant-based 
competi tor  nutr i t ional ly.  I t  appears that  the common nutr ients prevalent 
in t radi t ional  mi lk such as calc ium, and vi tamin’s A,  D,  and B12,  have 
been adequately addressed by the plant-based mi lk industry through the 
use of  fort i f icat ion and enr ichment .  Al fa l fa and pea both have a natural 
presence of  v i tamin A which may al leviate some of  these costs .  Al fa l fa 
a lso natural ly  has a s igni f icant  level  of  v i tamin C and K which could 
potent ia l ly  be a source of  di f ferent iat ion.  In addit ion to the macro and 
micronutr ient  di f ferences,  each of  these mi lk products contain funct ional 
nutr ient  benef i ts  and ant inutr ient  r isks.  A summary of  the current  plant-
based mi lks funct ional  benef i ts  can be found in Sethi ,  Swat i ’s  2016 
Review.45 

Alfalfa Functional  Components:  In  animal  studies,  a l fa l fa has been 
shown to lower LDL cholesterol  whi le promoting HDL cholesterol  due 
to i ts  h igh content  of  saponins,  a type of  glycoside natural ly  occurr ing 
in plants . 47,48,49 This makes i t  a  potent ia l  agent for  people suf fer ing 
f rom hyper l ip idemia.  Al fa l fa extract  has also been shown to potent ia l ly 
t reat  hyperglycemia,  heart  d isease,  stroke,  cancer,  atherosclerosis , 
osteoporosis ,  menopausal  symptoms in women (due to phytoestrogen 
content ) ,  and reduce blood tr ig lycer ide levels . 47 These ef fects are most ly 
at t r ibuted to al fa l fa’s  h igh content  of  ant ioxidants and other phenol ic 
compounds.48 
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Anti-Nutr ients Risks:  Two major  nutr i t ional  r isks may be associated 
with Al fa l fa consumption.  These include the r isk of  induced systemic 
lupus erythematosus (SLE)  and the r isk of  induced pancytopenia.  SLE is 
bel ieved to have been induced by the compound canavanine natural ly 
found within the seed in concentrat ions of  8.33mg/kg.  Ingest ion of  80-
160 g/day of  ground al fa l fa seeds was shown to cause pancytopenia 
in humans and thought to be att r ibuted to seed saponins.  Al fa l fa top 
saponins however,  have shown no evidence of  toxic i ty. 49,50 Whi le the 
hazard may be s igni f icant ,  the r isk is  low and comparable to f r ivolous 
concerns made about cyanide in apple seeds.  In addit ion,  ant i -nutr i t ional 
and funct ional  chal lenges are not  unique in the plant-based sector  and 
have been overcome in the current  leading var iet ies as wel l . 45

Regulatory:  Overal l ,  a l fa l fa is  considered a safe food ingredient .  In  the 
U.S. ,  a l fa l fa is  l is ted as GRAS (general ly  recognized as safe)  according 
to the FDA 21CFR182.10.51 I t  is  a lso l is ted by the Counci l  of  Europe as a 
source of  natural  food f lavor (category N2 and N3) . 47
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SUSTAINABILITY

How purchase decisions affect global health has become an ever-increasing 
topic of importance to consumers.27 However, customers have diff iculty 
judging the relative difference in impact between products or even entire 
food categories.28 The four most widely used metrics for measuring a 
product’s sustainabil ity are: land use, water use, greenhouse gas (GHG) 
emissions, and eutrophication & acidification. Several comprehensive 
studies exist to compare these metrics within the milk category.52,53,54,55,56 
The insights derived from these studies however are highly dependent 
on the basis in which we value food production. The basis is essentially 
what we gain per unit of environmental cost. Basis used by researchers 
have been kg of protein, calories, and liters of product. While protein is 
an important macronutrient, making it the sole basis for a milk-product 
sustainabil ity claim has l itt le validity; foods are innately complex systems 
with varying proportions of macro and micronutrients that themselves have 
varying degrees of importance to the final consumer’s health. In addition, 
milk’s sole purpose in the diet is not to supply the average person’s protein 
requirement, since protein can be accessed in other sources such as meat, 
protein powders, and legumes. Calories produced per environmental unit 
makes scientif ic sense as a basis of comparison, since creating bioavailable 
calories is the sole purpose of food production. That said, in a world where 
50% of malnutrit ion is attributed to the overconsumption of calories and 
obesity,57 we must acknowledge that communicating sustainabil ity claims 
based on calories is hardly in alignment with global need or consumer’s 
goals. Therefore, l iters of product produced per environmental unit is 
the best basis for milk sustainabil ity messaging. It is easily understood, 
communicated, and aligned consumer’s milk purchase behavior. Milk 
consumers typically choose products based on net weight of product (f l . 
oz.) rather than by grams of protein/serving or maximum calories provided. 
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In Poore and Nemecek’s 2018 global review52,  soy milk outcompetes 
almond and oat milk in three of the four sustainabil i ty metrics.  In Wenzel, 
Paula,  and Niels Jungbluth 2017 study in Switzerland, soy milk was again 
the top performer – i t  had the least amount of environmental impact 
compared to other plant-based milks.53 For this reason we wil l  compare 
alfalfa milk to soy as well  as the most recent newcomer to the plant-based 
milk scene, pea-milk.  In addit ion, agricultural  methods account for most 
of the environmental impact attr ibuted to each of the plant-based milks. 
Therefore, i t  is key to understand the agriculture practices  employed 
for the raw commodity of any future plant-based milk.  Growing locations 
wil l  undoubtedly make signif icant contr ibutions to a product’s GHG 
emissions/L of milk score. 

By using FAO and USDA crop database informat ion 58,59,  inferences can 
be made on the 
land use,  water  use, 
and eutrophicat ion 
& acidi f icat ion 
impact  of  a l fa l fa 
in comparison to 
soy and pea.  We 
can see that  a l fa l fa 
has the potent ia l 
to outcompete 
soy,  ( the current 
plant-based mi lk 
sustainabi l i ty 
leader)  as wel l 
as pea in both 
land and water 
usage.  However, 
the range of  fert i l izer  requirements may pose a r isk for  a l fa l fa to be a 
greater  contr ibutor  of  eutrophicat ion and acidi f icat ion ef fects on the 
environment in comparison to soy mi lk ,  whi le st i l l  vast ly  beneath dry 

Metrics Alfalfa (hay) Soy Pea (dry) Pea (fresh)
Yield (ton/ha) 2.0 to 28.0 1.5 to 3.5 0.6 to 0.8 2.0 to 3.0
Water Utilization 
Efficiencey (Ey)

1.5 to 2.0 0.4 to 0.7 0.15 to 0.20 0.5 to 0.70

Ey M.C. % 10 to 15 6 to 10 12 70 to 80

Fertilizer 
Requirements 

(kg/ha)
Alfalfa (hay) Soy Pea (dry) Pea (fresh)

N NA* NA* 25 to 67 6.7 to 20
P 2.0 to 32.5 4.3 to 20 50 to 117 13.3 to 35
K 2.7 to 50 7.1 to 40 100 to 267 26.7 to 80

Fertilizer Requirements 
(kg/ha) Alfalfa Soy Pea

N NA* NA* 20 to 40
P 55 to 65 15 to 30 40 to 70
K 75 to 100 25 to 60 80 to 160



The Evolv ing Market  for  Plant-Based Mi lk |  22

pea or  t radi t ional  cow’s mi lk .  We bel ieve that  of  the four environmental 
impact  metr ics ,  water  usage is  the easiest  for  consumers to relate to. 
Therefore,  making a product  c la im on this  port ion of  sustainabi l i ty  wi l l 

l ikely be met with the most success. 

 44

Since al fa l fa’s  water  ut i l izat ion ef f ic iency is  super ior  to soy mi lk ,  an 
opportuni ty might  exist  for  i t  to have a super ior  water  use c la im i f 
created by s imi lar  processing methods.
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FEATURE FRAMEWORKS

Overal l ,  we propose the fol lowing frameworks to evaluate a new plant-
based mi lk .  In  the Kano model ,  p lant-based mi lk features are div ided into 
basic ,  performance,  and del ighters . 

Basic features are the ones required at  a minimum by the customer. 
Performance features wi l l  a l low a new product  to compete adequately in 
the market ,  whi le del ighters would t ru ly dist inguish a new product  f rom 
what is  current ly  avai lable and give a company’s product  a compet i t ive 
advantage. 

• Special micronutrients / functional ingredients
   not found in other milks

• Dramatically better sustainability properties
   than soy

• Nutritional properties
• Clean label
• No preservatives or artificial ingredients

• Comparable sensory 
   attributes to bovine milk
• Allergen and lactose free
• Lack of significant aftertaste

KANO MODEL – IDEAL PLANT-BASED MILK

DELIGHT
FEATURES

PERFORMANCE
FEATURES

BASIC FEATURES
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The below SWOT model  detai ls  ident i f ied Strengths,  Weaknesses, 
Opportuni t ies,  and Threats for  Al fa l fa mi lk or  an analogous ideal  plant-
based mi lk . 

STRENGTHS

ALFALFA-MILK
SWOT ANALYSIS

• Sustainability – Water
• Nutrition – Vitamins A, C, K
• Raw input availability

OPPORTUNITIES

• Gets closer to bovine sensory
   properties than market leaders
• Customers’ curiosity to try new 
   products

WEAKNESSES

• Lack of customer familiarity
• High quality barrier to beat –
   incumbents are widely accepted
• Low customer switching costs

THREATS

• Low technology barrier for entry
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INVESTMENT LANDSCAPE

During a t ime of  an immense amount of  VC funding,  a l ternat ive mi lk 
companies have been no except ion.  Recent investment act iv i ty  h ighl ights 
the opt imist ic  out look of  the market  on the future of  the category. 

In the past  year (2021) ,  we have seen Oat ly  have a $1 .4B IPO (NASDAQ: 
OTLY) ,  NotCo reach a valuat ion of  $1 .5B,  Perfect  Day ra ise a massive 
$350M Ser ies D,  ReMilk ra ise $120M Ser ies B,  Ripple Foods raise 
$60M Ser ies E,  and several  smal ler  fundrais ing rounds such as:  Turt le 
Tree ($30M),  Biomi lq ($21M) ,  Urban Remedy ($18M),  The Plant ing Hope 
Company ($10.35M via IPO -  TSXV: MYLK) ,  Goodmylk (>$5.5M),  Sproud 
(€4.8M),VidaVeg (R$18M),  MOA Foodtech (€1 .5M),  and Maya Mi lk 
($200K) .1,60,61 ,61 (b) 

Major  players such as Danone,  Blue Diamond,  and Cal i f ia  Farms 
cont inue to invest  in the category and launch new products as wel l . 
These developments put  the total  amount of  capi ta l  invested in 2021 
>$1 .8B.  This certa in ly dwarfs the once record year of  plant-based mi lk 
investments in 2020 of  $450M. Key investors in a l ternat ive mi lk have 
been Big Idea Ventures,  KBW Ventures,  Novo Holdings,  Siddhi  Capita l , 
Stray Dog Capita l ,  Temasek Holdings,  Unovis Asset  Management, 
VegInvest ,  VGC Partners,  and Verso Capita l .1 ,61  We bel ieve this  space 
wi l l  cont inue to receive wel l -deserved attent ion,  especial ly  as ESG and 
impact  invest ing cont inue to c l imb.62 
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CONCLUSION

Based on our analysis,  the plant-based milk sector wil l  continue to see 
growth. The impressive CAGR of plant-based beverages, combined with 
the younger generation’s interest in sustainable, healthy eating focused 
on new f lavors and variet ies presents overal l  favorable condit ions. A new 
plant-based milk concept,  such as alfalfa,  would need to maximize several 
dif ferentiat ing factors such as water-use and functional components. 
While consumers have a desire to f ind new and unique products,  a strong 
brand and exceptional qual i ty from the start  may also be needed to 
drive repeat purchases beyond consumer’s init ial  curiosity.  With these 
combinations of factors,  we bel ieve that there is ample opportunity for 
a new plant-based milk company to succeed and capture a signif icant 
port ion of the growing market size. 
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