
DISCUSSION
- For grain, ~84% of the cost was due to crop

production, especially, because of the high

cost of seed required for planting (Fig 4).

- For CBD oil, ~59% of the cost was due to

crop production mainly because of the high

cost of transplants (Fig 5), and ~37% was

due to logistics because of lack of

mechanization for hemp flower harvest.

- For fiber, ~46% of the cost was due to

processing (Fig. 6) mainly contributed by

capital-intensive decortication equipment

($2-2.5M).3

- Estimated net revenue for CBD oil was the

highest (Fig. 7) but also had the highest risk

due to the highly fluctuating market prices.4
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INTRODUCTION
Hemp belongs to

Cannabis sativa family,

with different varieties

grown for grain, flowers

and stalks (Fig. 1).

- Grain is dehulled and

directly consumed.

- Cannabidiol (CBD) oil

is extracted from

flowers for medicinal

uses.1

METHOD

Fig. 3 System boundary for analysis

OBJECTIVE
Evaluate stochastically the techno-

economics of the hemp life cycle from

production, harvest and post-harvest

logistics to processed grain, fiber and CBD

oil at the current state of technology.

CONCLUSIONS & FUTURE WORKS
- Comparatively stable market prices for hemp

fiber and grain products compared to CBD oil

makes them low-risk alternatives for farmers.

- The next step is to evaluate the life cycle

environmental impacts of hemp production

and processing.
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Analysis region: U.S. Midwest

Functional unit: An acre (ac) of field area

System boundary: Depicted in Fig. 3

Fig. 4 Grain production cost

Production and processing costs and 
net revenue

Fig. 5 CBD oil production cost

Fig. 6 Fiber production cost

Fig. 7 Comparison of net revenues from 

hemp grain, CBD oil and fiber

Techno-economic Analysis (TEA):

Production and processing of hemp for all

3 uses were modeled to estimate

production cost based on material flows,

energy use, and equipment and labor

requirements.

Net revenue: Difference of revenue &

production cost based on market prices

($/lb): Grain:0.6-0.65: CBD oil: 91-304;

Bast fiber: 0.5-1.1; Hurd: 0.1-0.6

Monte Carlo simulations (10,000

randomized trials) with input parameters as

probability distribution functions & results

presented as box plots (Figs. 4-7).

Fig. 1 Hemp 

plant anatomy 
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RESULTS

- Stalks are retted and decorticated to

produce bast fibers and hurds for

producing textiles, paper products, and

biocomposites.2

Global demand for hemp

products is rapidly

increasing (Fig. 2). Thus,

for its commercial success,

there is a need for a

thorough analysis of the

technical feasibility and

scale-up costs. However,

huge variabilities exist in

the literature for hemp

production and processing

parameters and costs.

SIGNIFICANCE OF WORK
This analysis can be a guide for producers and

processers exploring opportunities for hemp

commercialization.
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