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How the next payments frontier will unleash small business

Global business drives over $120 trillion of B2B
commerce annually — but managing this trade is far
from efficient. In the US, nearly 70% of B2B volume
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Executive summary

B2B Payments: The biggest untapped market opportunity for the payments industry

We believe B2B payments currently account for $127tn in payment flows - and we
expect this figure to reach nearly $200tn by 2028, over 5X the volume of the retail
payments market. With the vast majority of invoices still processed manually and paid
by paper check, we see significant opportunities for business to reduce costs - creating
new revenue pools for payment and software companies entering the market with
faster, lower-cost invoice processing and payment solutions. While large businesses and
enterprises account for over half of B2B payment flows, we see the biggest revenue
and cost savings opportunities for small business, where 80% of invoices are still
manually processed and paid by check.

B2B solutions can unleash nearly $1.5 trillion in productivity for global small business
Today, the majority of global businesses still depend on manual, paper-based payment
processes that command a steep price tag in terms of time, money, and operating
friction. We estimate businesses in North America spend $187bn annually on accounts
payable ("AP") processing - and this estimate captures only direct processing and labor
costs. We believe these same businesses are spending closer to $510bn after taking
indirect costs - such as short-term credit and additional fees for cross-border
transactions - into account. North America represents only a fraction of the B2B market -
and we believe the total global costs related to AP amount to over $2.7tn.

While thus far the digitization of B2B payment flows has been slow - especially among
small business - we believe the market is finally poised to accelerate. We see several
technological and market changes driving this acceleration, including the adoption by
small business of software-based general ledger and accounting systems, the broader
emergence of real-time payment infrastructure, and the introduction of novel business
and financing services.

The opportunity: A fresh $1 trillion revenue opportunity in payments & software

We see a significant revenue opportunity for payments companies, software
companies, and banks to capture meaningful market share over time, while
simultaneously driving substantial cost savings for business. In total, we see a $950bn
global revenue opportunity (with an estimated $186bn in North America) across invoice
processing, AP payment processing, working capital management and factoring, and
cross-border payment optimization. Our analysis assumes that B2B payment solutions
can drive up to 75% savings in total costs (both direct and indirect) for business, with
more savings accruing to small businesses than enterprises.
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Exhibit 1: B2B market landscape with key public and private players
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Setting the stage: The B2B market landscape

We estimate that B2B payments currently account for nearly $127tn in payment
flows - and expect this figure to reach nearly $200tn by 2028, over 5X the volume
of the retail payments market. With the majority of invoices still processed
manually and paid by paper check, we see significant cost savings opportunities
for businesses plus significant new revenue pools for payments and software
companies entering the market with faster, lower-cost invoice processing and
payment solutions. Although large businesses and enterprises account for over
half of B2B payment flows, we see the biggest cost savings and industry revenue
opportunities for small businesses, where 80% of invoices are still manually
processed and paid by check.

We estimate that B2B payment volumes will reach $200tn by 2028 - five times the
size of the B2C market. \We believe global B2B payments account for $127tn in
payment volume today and will reach $200tn in ten years. We believe North America
currently accounts for 20% of the B2B market or $26tn in payment volume.

Exhibit 2: We estimate B2B volumes will reach $200tn in the next decade, 5X the size of B2C volumes
Global payment volume estimates, 2018 vs. 2028
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Source: Goldman Sachs Global Investment Research

Large businesses generate just over half of payment volumes...

In the United States, B2B payment flows are dominated by enterprises and large
businesses (over $500mn in revenue), even though less than 10% of firms fall into this
category. We estimate that small businesses (under $25mn revenue) account for only a
quarter of B2B payment volumes even though over half of all US businesses fall into this
category. We use US firm demographics as a proxy for North America (United States,
Canada, and Mexico). Similar to the US and North America, we believe large businesses
generate the majority of global B2B volumes - although we believe the international
business mix is more heavily skewed towards small businesses.
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Exhibit 3: SMBs represent over 50% of firms, but large businesses generate over 50% of payment volume
Distribution of US firms by size; distribution of US payment volume by firm size

9%
Large 54% Large
21% Medium
36% Medium

% Firms % Payment Volume

We define business by revenue size as follows: Small business under $25mn, medium business $25-$499mn, large business $500mn+.

Source: Visa, US Census Bureau, Goldman Sachs Global Investment Research

...and paper checks dominate the market today.

Overall, we estimate that nearly 60% of B2B payments in North America are still made

with paper checks. While this varies by company size — we estimate checks account for
up to 80% of small/medium-size business payments vs. roughly half of large business
payments — paper checks remain the dominant form of payment across markets despite

generating process inefficiencies and high overhead costs. Digital payment forms -
including ACH and card - account for only 36% of B2B payments today.

Exhibit 4: We estimate checks still account for approximately 60% of B2B payments in North America
B2B payments mix by firm size, North America 2018
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Source: Goldman Sachs Global Investment Research



Goldman Sachs Global Technology

Today's B2B market: Significant direct and indirect cost burdens, borne by
small business

Today, the majority of businesses still depend on manual, paper-based payment
processing, which represents a significant cost burden in terms of both time and
money. We estimate businesses in North America are spending $187bn annually
on accounts payable (“AP") processing - and this estimate only captures direct
processing and labor costs. In reality, we believe businesses are shouldering up to
$510bn in B2B payments costs when including indirect costs such as short-term
credit for receivables financing and cross-border transaction fees. We believe the
total direct and indirect B2B payments cost borne by global business is nearly
$2.7tn.

Exhibit 5: We estimate businesses spend over $510bn in North America and $2.7tn globally on AP
Estimates for direct and indirect manual AP costs

Cost per invoice using a manual AP management process _

North America World
Small Medium Large Total Total
Payment volume ($bn) $6,500 $5,460 $14,040 $26,000 $127,320
Average invoice ($) $1,000 $3,000 $10,000
Invoices (mn) 6,500 1,820 1,404
Direct costs Small Medium Large Total Total
Processing cost
Average processing cost per invoice $1.47 $1.31 $1.16
Total processing cost ($bn) $10 $2 $2 $14 $66
0.1% 0.0% 0.0% 0.1% 0.1%
Headcount Costs
Invoices processed per month 1,000 3,000 10,000
Average headcount cost per invoice $20.79 $14.69 $8.23
Total headcount cost ($bn) $135 $27 $12 $173 $849
2.1% 0.5% 0.1% 0.7% 0.7%
Direct cost per invoice $22.26 $16.00 $9.39
Total direct cost ($bn) $145 $29 $13 $187 $916
Total cost (%) 2.2% 0.5% 0.1% 0.7% 0.7%
Indirect costs Small Medium Large Total Total
Cross-border cost
Cross-border volume $3,941 $23,099
Cost (% volume) 4.4% 4.4%
Total cross-border cost ($bn) $174 $1,020
Cash management cost
Inventory financing cost ($bn) $125 $610
Late fees ($bn) $25 $122
Total cash management cost ($bn) $150 $732
Total indirect cost ($bn) $324 $1,752
Total direct + indirect costs ($bn) $511 $2,668

Source: Goldman Sachs Global Investment Research
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Manual processing: The direct costs

Traditional payables processes are laborintensive and inefficient, with manual
intervention needed to receive and approve the invoice as well as to make the payment
and reconcile accounts. In the exhibit below, we outline a typical manual accounts
payable process. Opportunities to automate these processes can yield significant cost
savings.

Exhibit 6: Labor accounts for over half the costs in a traditional, manual AP process
Manual accounts payable process

Receive invoice and store
ata

Match invoice with
purchase order

Archive the invoice

Get manager approval

Enter data into accounting
system

(L

Purchase order

) If inaccurate
Resend Invoice

If accurate

T @ Deposit check (receive
* Print and write

payment in 2-3 days)

check
+ Mail check to
supplier

Manual
Reconciliation

Manual

Reconciliation

Source: Goldman Sachs Global Investment Research

Labor is the most significant single driver of these costs - we estimate it accounts for
over 90% of direct costs incurred. According to a survey by Hyland Software, AP
employees spend an average of 30% of their time collecting data (e.g., purchase orders
and invoices) and answering questions from employees, collectors, or vendors related
to the AP process . Employees also spend a significant amount of time resolving issues
that arise from input errors and tracking down managers for approval. These pain points
significantly increase the cost of AP processing.

Exhibit 7: We estimate automated costs are only 33% of manual Exhibit 8: Accounts payable personnel spend ~30% of their time on
costs, mainly due to the elimination of significant labor costs routine tasks
Comparison of manual costs (processing + labor) to automated costs AP team work
Manual costs: 35% 1
T% processing T 30% | 9% 30%
\ IR 93% taor E
Automated 2 25% - .
costs: 8 8%
33% of @ 20% -
Manual costs g
‘S 15% - 7%
[
o
8 10%
< 6%
S 5%
[
o
0% . . . .
Answering AP Searching for  Enforcing Rules Correcting Total
related queries documentation & Policies violations

Source: Goldman Sachs Global Investment Research Source: Hyland Software



Goldman Sachs Global Technology

Key pain points in manual AP processing include:

B Invoice intake: Invoices are not standardized across suppliers and instead are
received in a huge variety of paper and electronic formats with non-standardized
data fields. According to AvidXchange, 56% of invoices are received in a manual
format (paper, PDF, email, or fax).

m Data capture: Given the abundance of non-standard invoice data, data often needs
to be manually entered into a company's accounting and ERP systems. This process
is costly - both in terms of labor and missed cost-savings opportunities - and prone
to human error.

B  Matching: Invoices must be matched against purchase orders and/or contracts. This
process is highly manual, especially when purchase orders/contracts are housed in
different systems or departments and prone to errors. Unmatched invoices need to
be resolved, which often requires a lengthy dispute resolution process.

m  Approval: Managers or department heads are frequently called upon to approve
invoices for payment and resolve disputes, but tracking down the appropriate
personnel can be slow and often results in missed discounts or late payments. This
is particularly burdensome for small businesses, where executive officers average
5-10 times higher hourly rates than AP managers, as it substantially increases all-in
labor costs.

®  Reporting: Many companies have multiple back-office systems (purchasing
systems, accounting software, ERP systems) that are not integrated with payment
and invoicing data flows. This duplicates the data entry process and increases the
likelihood of errors.

In 2015, Traxpay reported that 60% of B2B payments require some form of manual
intervention that takes at least 15-20 minutes. Manual intervention - to resolve data
entry errors, matching errors, duplicate payments - is a slow process that compounds
labor costs and causes companies to miss rebates, pre-payment discounts, and even
pay late fees.
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Paper checks

We believe 60% of B2B payments are still made by check, despite the fact checks
create maximum inefficiencies for both buyers and suppliers. For the buyer, printing the
check, obtaining the required signatures, and mailing the check is a manual,
time-consuming process. We estimate the supplies alone (paper, postage) cost
$1.55/check. For suppliers, checks can cost $7-$10 to process (Billtrust) and take 3-5
days to settle, increasing a supplier’s days payables outstanding (DPO).

Exhibit 9: 60% of B2B volume still flows through checks Exhibit 10: Check processing
B2B payment mix

Other
4%

Buyer writes, signs, Supplier deposits
and mails check check at its bank

§:

Federal Reserve Supplier’s bank
%huifk debits buyer’s sends check to
" account, credits Federal Reserve for
supplier’'s account clearing

Source: Goldman Sachs Global Investment Research Source: Goldman Sachs Global Investment Research
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Indirect costs more than double spending on accounts payable

Cross-border payments

Funds cannot be directly transferred between banks in different countries. Instead,
funds must be routed through correspondent banks, which have relationships with both
the sending and receiving banks. This process is slow, transactions can take 3-5 days to
clear, and costly. We estimate the transaction and FX fees average 4.0% - 4.5% of
volume.

Exhibit 11: The majority of cross-border payments flow through correspondent banks, which charge hefty settlement and FX fees
Bank-to-bank cross-border payment flow

Buyer - Buyer's bank - 2:;";::: Correspondent
system

bank payment bank Seller

Correspondent) ( PeEsLE ) ( Seller's ) (
L ) &) ( J

Source: Goldman Sachs Global Investment Research

Based on WTO estimates of global goods and services trade flows, we believe
cross-border volumes account for nearly one-fifth of B2B payments. With non-bank
cross-border payment rails just beginning to emerge, we believe over 95% of
cross-border volume still flows through banks. Assuming an average transaction size of
$5,600 (per our analysis of SWIFT transaction data), bank fees of $35-$50 per
transaction (consistent with industry data), and a FX spread, we estimate bank transfers
generate around $1tn of revenue.

B2B volume, 2018

Exhibit 12: Nearly one-fifth of B2B volume flows cross-border... Exhibit 13: ...yielding roughly $1tn in revenue
Estimated revenue from B2B cross-border bank transfers
Cross-border opportunity Revenue % revenue
Cross-border volume ($bn) $23,099
via banks $21,944 95%
via alternate providers $1,155 5%

Cost to send via Bank
Number of transactions

Daily transactions ('000s) 15,105
Annual transactions ('000s) 3,927,201
Domestic B2B
$104tn .
Average transaction value ($) $5,588
Cost per transaction $45 0.81%
FX margin $189 3.38%
Total cost to send ($bn) $917 4.18%
Cost to receive via Bank
Average cost to receive transaction $23
Annual transactions ('000s) 3,927,201
Total cost to receive ($bn) $88 0.40%
Total cost via bank ($bn) $1,006 4.58%
Total cost via alt. provider ($bn) $14 1.25%
Total cost - Current ($bn) $1,020 4.42%
Source: World Trade Organization, Goldman Sachs Global Investment Research Source: World Trade Organization, SWIFT, McKinsey, Goldman Sachs Global Investment
Research
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Cash flow/working capital management

Manual AP processing is time consuming, often causing buyers to miss pre-payment
discounts, rebates, or pay late fees. We estimate that each year late fees cost
businesses an average of $25bn in North America and $122bn globally. Our estimates
assume 5% of all invoices are 30 days past due.

Suppliers often do not receive payments until 30-60 days after sending an invoice or
providing a service. This makes it difficult for small businesses, which often run with
minimal working capital buffers, to manage cash and maintain minimum liquidity
thresholds needed to operate. Many small businesses have to either rely on (1) a credit
line — which can carry substantial interest costs, or (2) invoice factoring services — which
purchase receivables at a steep discount.

B Small businesses draw on both commercial and personal credit lines. APRs for small
business loans and credit cards typically run in the mid- to high-teens, depending on
credit score, while APRs for personal credit cards can run in excess of 20%. With
US payment terms averaging 30 days, interest costs add up quickly — we estimate
small businesses could spend anywhere from $600 to over $850 just to cover a
one-month $50,000 shortfall.

B Invoice factoring services offer an alternative to credit lines — allowing businesses to
sell outstanding invoices at a discount in exchange for cash. The process is fairly
straightforward: factoring companies advance a certain percentage of the invoice
(typically 70-90%) in cash and pay back the remainder of the invoice — less the
factoring fees — after the customer pays. The factoring fee can be a flat fee, a tiered
fee based on the length of time the invoice is outstanding, or a “prime plus” fee
where interest is accrued each day the invoice is outstanding. Below, we provide an
illustrative example of the potential loss if a business sells a $50,000 invoice to a
factoring company under each of these three models.

Exhibit 14: Cost to carry $50,000 credit for 30/60/90 days Exhibit 15: Cost to sell $50,000 invoice to a factoring company
Assumptions
APR s C°t CaILy, i Invoice value $50,000
verage ays ays ays . o
Business Loan 14.99% _ $616 $1232  $1,848 Prime rate 5.0%
Commercial credit card 17.99% $739 $1,479 $2,218 .
Personal Loan 14.99% $616  $1,232  $1,848 Factoring model
Personal credit card 21.12% $868  $1,735  $2,603 Fee 30days 60days 90 days
Flat fee 5.0% $2,500 $2,500 $2,500
Fee 5.0% 5.0% 5.0%
Tiered fee 2.0% $1,000 $2,000 $3,000
Fee per month 2.0% 4.0% 6.0%
Prime plus prime $417 $833 $1,250
Fee +5.0% 0.8% 1.7% 2.5%
Source: American Express, JP Morgan, Goldman Sachs Global Investment Research Source: Goldman Sachs Global Investment Research

Ultimately, we believe businesses spend over $125bn in North America on supply chain
financing and over $610bn worldwide. Our estimates assume SMBs turn to short-term
financing solutions (30 days at a 9% average APR) to finance around a third of their
invoices each quarter, while large businesses do not use supply chain financing
solutions.
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Exhibit 16: We believe businesses in North America spend over
$125bn on supply chain financing...
North America financing costs ($bn)

% invoices financed

- 20% 30% 40%
e 2 $44 $64 $83 $103 $122
el 3 $55 $79 $104  $128  $153
z s $66 $95 $125  $154  $183
£+ $77 $111 $145  $179  $214
= 6 | $88 127 $166  $205  $244

We assume businesses pay a 1-2% annual fee to access 30-day financing at a 9.00% APR.

Exhibit 17: ...and global businesses are collectively spending over
$610bn
Global financing costs ($bn)

% invoices financed
10% 20% 30% 40% 50%

$216 $311 $407 $502 $598
$270 $389 $508 $628 $747
$324 $467 $610 $753 $897
$378 $545 $712 $879 $1,046
$432 $623 $814 $1,005  $1,196

We assume businesses pay a 1-2% annual fee to access 30-day financing at a 9.00% APR.

Mths/yr need
financing

o oA WN

Source: Goldman Sachs Global Investment Research

Source: Goldman Sachs Global Investment Research

Small businesses bear the brunt of AP costs

Accounts payable processing benefits significantly from economies of scale. As such,
we believe small businesses account for nearly 80% of spending on labor and accounts
payable processing. Consequently, they stand to benefit the most from AP automation.

Exhibit 18: Small businesses spend the most on AP...

Total spend on AP by company size

We define businesses by revenue as follows: small businesses <$25mn, medium businesses
$25-499mn, large businesses $500mn+.

Source: Goldman Sachs Global Investment Research

Exhibit 19: ...positioning them to be the biggest beneficiaries of AP
automation
Estimated net savings by business size
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Source: Goldman Sachs Global Investment Research
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How can payment and software solutions help?

Today, organizations are focused on automating accounts payable processes to
generate G&A savings. We see this as the biggest near-term opportunity in B2B
payments, but over the longer term see significant opportunities for specialist
providers to supply working capital and cash management solutions.

Payables automation

Managing the AP process is a significant hurdle and cost center for many businesses.
Numerous solutions have emerged to address different pain points in the payables
process:

B Pre-payment solutions are improving the procurement process, aggregating bills,
automating invoice processing, and streamlining approval workflows.

® Payment solutions are replacing manual check payments with electronic
alternatives including ACH, card, virtual card, and push payments.

® Post-payment solutions are helping companies with account reconciliation and
cash management.

Exhibit 20: Numerous solutions have emerged to streamline pre-/post-payment workflows and facilitate payments
Opportunities for automating AP processes

Purchase order

AP automation software

« Captureinvoice &
extract data

+ Route invoice for
approval

« Create payment file

Authorize payment Payment software
Avid¥change, bill.com, Bottomline Receives payment file,
Mineral Tree, SAP Concur remits payment to
supplier, and sends
confirmation
Automatic
Reconciliation Mastercard, Visa, WEX

See “Who can make money and how much?” for a detailed breakdown of different vendors’ AP processing and reconciliation solutions

Source: Goldman Sachs Global Investment Research
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These pre- and post-payment solutions often integrate directly with a company’s
existing back office software.

Exhibit 21: These solutions integrate directly with a company’s back office software
Typical ERP integration

Validated data Payment data
Purchase sent to (including supplier

orders bookkeeping

account info)
retrieved from ERP

Supplier — Third-party AP software -3 | Payment provider
Invoice Payment file
sent to third-party

o 12) (3) payments provider

Software captures
purchase orders and
invoices (e-invoices

Software matches
invoices against
purchase orders

Software creates
payment file

and paper invoices)

Source: Basware, Goldman Sachs Global Investment Research

Payment Solutions: Cutting the cost burden of paper checks

To reduce the pain points associated with paper checks, providers are pushing a variety
of electronic payment alternatives including ACH/EFT, cards, virtual cards/single-use
accounts, and push payments. We summarize these four alternatives below:

B ACH: In ACH transactions, funds are transferred between bank accounts over the
Automated Clearing House (ACH) network — an electronic payment network.
Typically, the buyer sends payment instructions to its bank. The buyer's bank bundles
all of the ACH requests it has received and sends them to the ACH operator. The
ACH operator then distributes these requests to the appropriate receiving banks.

ACH has been gradually taking share from paper checks and, based on a survey by
the CRF and NACHA, is expected to exceed check volume by 2020. However, ACH
remains slow due to wide technology gaps between the 12,000+ banks in the
United States. Transfers typically take one to two days to process and clear, and
ACH records provide limited detail on the nature of the transaction (sender,
recipient, amount). The lack of underlying transaction details (such as the specific
item being invoiced) makes it difficult to reconcile payments.

® Cards: B2B card payments (travel and entertainment, fleet, P-cards, etc.) operate
the same way as B2C card payments. The supplier charges the card, and the
supplier’s gateway/acquirer captures the request and sends it to the acquiring bank.
The acquiring bank sends a request to the issuing bank over the card network, and
the issuing bank decides whether or not to authorize the transaction. Authorization
is then sent back over the card network to the acquiring bank and through the
acquirer to the merchant.
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Although corporate credit cards first emerged in the 1970s, their usage continues to
grow at a rapid clip - with US commercial card volume outpacing US consumer card
volume growth by about 110bps in 2017

m  Virtual cards/single-use accounts: A virtual card is a single-use account number
that processes against a predetermined credit limit equal to the amount to be paid.
The virtual card is created by an application that can be hosted by a payment
provider, bank issuer, or the card network. The virtual card application provides a
secure, convenient way for users to sign in, request a card, and specify how it will
be used (including things like amount, timeframe, supplier name, number of
transactions). Virtual card payments can either be made in real-time or in batches.

Virtual card transactions include rich remittance data that makes it easier for
suppliers to reconcile accounts compared to ACH transfers, which only provide the
sender’'s name and the amount transferred. Using virtual cards for international
payments could also help to minimize cross-border fees and other surcharges since
transactions do not need to be routed through a correspondent bank. While virtual
card solutions have been in existence for 10-15 years, growth is inflecting given a
heightened focus on cash management, product maturity, and regulation-driven
demand in verticals like healthcare, construction, and online travel.

Exhibit 22: Virtual card payments

. Bank sends
EILIET IR e vl LU Payment provider transaction to
card number (VCN) Y p Supplier collects
sends VCN to . network for
from payment . payment using VCN o
supplier authorization and

provider :
clearing

¥

Reconciliation data Issuing bank posts DT EST R e

- « transaction to buyer's transaction data to
account, supplier’s the issuing bank,
buyerrc/)p\)/iady ::ent bank credits supplier's approval to the
P account supplier's bank

Source: Goldman Sachs Global Investment Research
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®  Push payments: Push payments reverse the traditional payment process as buyers
initiate the transaction and proactively “push” funds into the supplier’s account.

Push payments offer clear time and cost savings: transactions are settled in real
time, giving companies better visibility on cash flows, and run on the networks’
debit rails - so we would expect pricing to begin to approximate current debit card
spreads over time. Push payment transactions also provide rich data records with
details about the underlying transactions, making it easier for businesses to track
payments and reconcile accounts, and security, since transactions only require a
debit card number (versus the recipient’s bank account information, which is needed
for ACH).

Exhibit 23: Push payments

*Also referred to as direct debit, buyer-initiated payments (BIP), and straight-through processing (STP)

Source: Goldman Sachs Global Investment Research
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Quantifying the savings

Reducing direct costs - paper, postage, payment processing and labor

We see automating the pre-payment process as the largest immediate revenue
opportunity for the industry. \WWe see automating pre-payment workflows - from
receiving the invoice through authorizing the payment - as the biggest nearterm
opportunity. A number of solutions have already emerged targeting small and mid-sized
businesses, which currently shoulder nearly 80% of manual processing costs
worldwide.

Where are the inefficiencies and where are the savings? AP automation speeds up
invoice processing and cuts labor costs. This combination not only drives down costs
and allows companies to reallocate headcount to highervalue work, but enables
growing companies to scale their AP operations without increasing headcount.
Speeding up AP processing also positions companies to capture rebates and
pre-payment discounts.

Exhibit 24: Time savings is the biggest benefit of using AP automation solutions
Various steps involved in AP management (pre-payment)

Pre-payment process Process description Inefficiencies in the process How AP automation can help? Nature of savings

- Invoices received in numerous formats (paper,
Capturing data from Manually enter data from each email, or fax)
invoices invoice into the company’'s ERP - Time spent on manual data entry

- Data inaccuracies from manual entry

Automatically reads and captures data
from the invoices (using OCR, other Time savings
technologies)

- Time spent manually matching each invoice

IR . Match each invoice against a PO - POs are typically spread across different Automatically matches invoices to POs
Matching invoices against N ) ) . N ) .
or contract to ensure the invoice  departments through integrations with the company’s ~ Time savings
POs/contracts X . . )
is valid - Difficult to ensure accuracy other systems and accounting software
- Time spent addressing unmatched invoices
- Time delays when payments require multiple
approvals . Automatically notifies the Approver
- Time spent by AP personnel answering NS .
Get the necessary approvals to , . . . once the invoice is matched with the ) .
Approvals approver’s questions since no centralized Time savings

process the payment PO and approver can send approval

system exists for the approver to independently through the App/solution itself

check the accuracy
- Time spent by approver

- Time from receiving the approval to the

payment being processed could take 7-10 days Onoe the invoice is approved, the

Writing and sendin _Time spent writing checks solution can process payments in real- Time savings,
checkg 9 Writing and sending checks ~ Inaccufacies in cr?ecks time or one business day if buyers pay postage/paper
via ACH, virtual card, or a push cost savings
- Postage costs
payment.

- Lost/misplaced checks

Source: Goldman Sachs Global Investment Research
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Based on our conversations with users and providers of AP automation solutions,
we estimate that SIVIBs pay an average of $16-$22 to manually process an invoice,
but that this can be reduced to $6-$7 (60%-70% net savings) after adopting AP
automation. Our key assumptions driving the analysis are as follows:

® Payment mix

O We believe checks currently account for 65%-80% of B2B payments for
SMBs.

O After shifting to AP automation solutions, we think ACH will account for
40-50% of payments, virtual cards will account for approximately 30% of
payments, and checks will only account for 15-25% of payments.

® Headcount

O We assume a SMB’s typical AP team includes clerks, analysts, supervisors,
and a manager. Our headcount assumptions reflect an estimate of the
industry average, but actual headcounts vary substantially depending on the
industry, scale of the business, and existing processes.

O  We think AP automation can drive 70-80% time savings for AP staff. In our
analysis, time savings are represented in USD, but in reality companies do not
recognize hard dollar savings through headcount reduction since excess staff
will typically be reallocated to highervalue work.

m Software solution pricing: AP automation solutions typically charge a fixed fee per
invoice, plus a nominal monthly subscription fee for the solution. Based on our
interactions with various solution providers, we assume pricing of $1.25-$1.50 per
invoice.

For larger companies, we estimate invoices cost roughly $9 each to process, which
can be reduced to roughly $4 (55% net savings) with AP automation. Large
companies usually rely on ERP accounting software, which often provides account
reconciliation and invoice matching, but rarely provides integrated payments. As a result,
we believe roughly 50% of invoices are still paid with paper checks. AP automation
should not only increase electronic payment adoption across large companies, but
reduce the time spent by the AP staff managing the AP process by 65%-70%.
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Exhibit 25: We see potential for net savings of ~70% for SMBs and ~55% for large companies who adopt AP automation
Key assumptions, costs, and savings for SMBs from using an AP automation solution

Cost per invoice using a manual AP management process Cost per invoice using an AP management software/service

Processing costs (paper, postage, processing)
Split of Payment Process used to pay major suppliers

Processing costs (paper, postage, processing)
Savings in processing costs

Small Medium Large Small Medium Large
Payment Method Cost Payment Method Cost
Checks $1.55 80% 63% 50% Checks $1.65 25% 15% 10%
ACH $0.30 12% 26% 37% ACH $0.30 42% 50% 55%
Virtual Cards $1.25 5% 7% 10% Virtual Cards $0.80 30% 32% 35%
Others $4.00 3% 4% 4% Others $4.00 3% 3% 0%
A Average processing cost per invoice $1.47 $1.31 $1.16 C Average processing cost per invoice $0.90 $0.77 $0.61
Headcount Costs Headcount Costs
Small Medium Large Small Medium Large
Invoices processed per month 1,000 3,000 10,000 Invoices processed per month 1,000 3,000 10,000
Salary ($/hour) Headcount Reduction in working hours on AP
AP Clerk 19 3 6 10 AP Clerk 80% 75% 70%
AP Analyst 24 1 3 AP Analyst 80% 75% 70%
AP Supervisor 29 0 1 3 AP Supervisor 75% 70% 65%
AP Manager 38 1 1 2 AP Manager 75% 70% 65%
Total Headcount 5 11 20 Total Headcount 2 3 7
Headcount cost per Invoice Headcount cost per Invoice
AP Clerk 9.98 6.65 3.33 AP Clerk 2.00 1.66 1.00
AP Analyst 4.16 4.16 2.08 AP Analyst 0.83 1.04 0.62
AP Supervisor 0.00 1.66 1.50 AP Supervisor 0.00 0.50 0.52
AP Manager 6.65 2.22 1.33 AP Manager 1.66 0.67 0.47
B Total headcount cost per invoice $20.79 $14.69 $8.23 D Total headcount cost per invoice $4.49 $3.87 $2.61
Small Medium Large Small Medium Large
A+B|Total cost per invoice $22.26 $16.00 $9.39 | cC+D|Total cost per invoice $5.39 $4.64 $3.22
E Software/service charge $1.50 $1.25 $1.00
C+D+E|Tota| Cost per invoice $6.89 $5.89 $4.22
Absolute savings 76% 1% 66%
Net savings 69% 63% 55%

Savings based on our 10-year forecasts for AP automation adoption and payment method mix. Absolute savings reflects processing and labor savings; net savings includes software/service charges.

Source: Primary research, Goldman Sachs Global Investment Research
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Beyond AP automation...

In addition to general AP automation solutions, more targeted solutions have emerged
for cross-border payments, disbursements, short-term financing, and specific industry
verticals.

Cross-border payments

We see a significant opportunity for cross-border providers that can undercut bank
pricing by eliminating correspondent bank fees and locking in FX rates. Below, we show
the incremental revenue opportunity for non-bank providers and corresponding savings
for companies as volumes shift from banks to non-bank providers. Our analysis only
captures savings on transaction and FX fees, and does not factor in the value of faster
settlement times. However, with cross-border bank transactions taking up to 3-5 days,
we see faster settlement times as a catalyst for faster adoption of non-bank solutions.

Exhibit 26: Ultimately, we believe companies can cut costs 75%, a ~$290bn opportunity for non-bank
providers
Cross-border transfers: Estimated cost savings (%) and revenue opportunity ($bn)
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14 non-bank | 30% u"J’
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$200
$0;+-+I+.lllll L oo

10%
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Cross-border volume on non-bank providers (% total)

T

mmmm Non-bank revenue Bank revenue Estimated savings

Currently ~95% cross-border volume goes through banks.

Source: Goldman Sachs Global Investment Research

The players: Beyond banks and credit card networks, solution providers include
established niche players (Cambridge FX), traditional remittance providers (Western
Union), and start-ups such as Payoneer, GoCardless, and TransferMate. These providers
offer faster settlement times (e.g., Payoneer offers instant transfers between Payoneer
accounts), low fees (GoCardless charges 1% per transaction and TransferMate charges a
flat $5 fee on transfers under $5,000), and the opportunity to lock in real-time FX rates.

Disbursements

Disbursements are push payments - funds are “pushed” from the buyer’s account into
the supplier’s account. There are two primary use cases for disbursements in B2B: (1)
payments to suppliers and (2) direct payroll for contractors, freelancers, and 1099
workers. We expect disbursement solutions to see the fastest adoption in the gig
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economy, where companies need to pay contractors, resellers, and suppliers. This
includes both freelancers and contractors in the Sharing Economy - including Uber and
Lyft drivers, Airbnb hosts, and food delivery couriers.

Exhibit 27: Disbursements (direct debit/push payments)

it card

Source: Goldman Sachs Global Investment Research
The “Gig Economy” opportunity: We estimate that 30% of US workers participate in

the gig economy on either a full-time basis or as a supplemental source of income and
collectively earn over $1.3tn in 2018.

Exhibit 28: Contract workers represent ~30% of the US labor force... Exhibit 29: ...and will collectively earn about $1.3tn in 2018
US labor force Estimate of US gig economy
US population (’000s) % employed
. Population (adults) 328,055
The Gig Population (16+) 214,843
.Y Economy
LY US labor force (’000s) % employed
.\ Labor force 162,245
Secondary Employed 155,965
Ir'lé:DDgEE Gig economy no. workers % employed
All workers 46,790 30.0%
rimary source of income 5,75 A%
I Pri fi 15,752 10.1%
Secondary source of income 31,037 19.9%
Earnings ($mn) Weekly Annual
Primary source of income 826 41,297
Secondary source of income 781 39,030
Market size ($mn) 1,310,835
Source: US Bureau of Labor Statistics, Federal Reserve, Cornell ILR, Goldman Sachs Global Source: US Bureau of Labor Statistics, Federal Reserve, Cornell ILR, Goldman Sachs Global

Investment Research

Investment Research

Shifting check payments to digital disbursements eliminates the inefficiencies tied to
paper checks and gives contractors faster access to funds. Assuming 1.5% pricing, we
see a $20bn revenue opportunity in the United States and - assuming the same mix of
gig workers in the global economy - a $96bn global revenue opportunity.

While our revenue opportunity is limited to “gig workers,” we see a larger opportunities
as the rest of the labor force pushes for faster access to their paychecks. Based on the
size of the US labor force and average hourly earnings, we believe there is an
opportunity to process over $6.8tn in Direct Payroll. Assuming the same 1.5% pricing,
this would equate to over a $100bn revenue opportunity just within the US.

The players: Card networks are the chief infrastructure providers for direct debit
payments, but there are a number of providers who offer disbursement solutions that
run over the networks' rails or operate their own closed-loop supplier payment
networks.
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Working capital and financing solutions

Automating AP processing allows businesses to pay and get paid faster. For buyers, this
means avoiding late fees and capturing pre-payment discounts and rebates. For
suppliers, this means better working capital and cash flow management.

While we expect invoice and payment processing solutions (domestic + cross-border) to
experience the fastest adoption, we also see tremendous opportunities for working
capital management and cash management (i.e., dynamic discounting) solutions.
Dynamic discounting takes standard prepayment discounts, such as 2% 10 net 30 (i.e.,
a 2% discount if the buyer pays within 10 days following invoice issuance), to the next
level. With dynamic discounting, a buyer can set an APR and the supplier can decide
how early it wants to be paid based on that APR. Working capital and cash management
solutions are only beginning to emerge, but we expect competition to intensify and to
see more solutions that offer direct interfaces between the supplier and buyer, allowing
them to negotiate discounts, and offer real-time payments.

Exhibit 30: With dynamic discounting, the buyer sets an APR and Exhibit 31: This provides more flexibility than traditional “all or
the seller can choose when it wants to be paid based on the APR nothing” discounts

Discount rate (%)

lllustrative example of dynamic discounting

3.0%
Days to payment
0 10 20 30 25%
6% 0.5% 0.3% 0.2% 0.0% _
_ B 0.7% 0.5% 0.2% 0.0% %:; 20%
ol 12% 1.0% 0.7% 0.3% 0.0% b
2 15% 1.2% 0.8% 0.4% 0.0% E 1% Standard
% REL 1.5% 1.0% 0.5% 0.0% 3 discount
21% 1.7% 1.2% 0.6% 0.0% = 10% 2% 10 net 30
24% 2.0% 1.3% 0.7% 0.0%
0.5%
0.0% - T T T
0 days A days 10 days 18 days 20 days 28 days 30 days
Days to payment
Source: Goldman Sachs Global Investment Research Source: Goldman Sachs Global Investment Research

Beyond specific financing solutions, a complete “procure-to-pay” working capital
solution would enable an organization to manage its business more efficiently by raising
purchase orders based on current inventory levels and FX movements, automatically
approving invoices after the procurement process is complete, processing payments,
reconciling accounts, and using analytics to forecast net cash and make decisions
around raising short-term debt or paying down debt. \WWe see a significant opportunity for
these solutions to gain traction with larger organizations that have complex, global
supply chains.
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Who can make money and how much?

Payment processors, software companies, banks, and services providers are vying to
help businesses take control of manual, paper-based payables processes - but in many
cases, competition is not the only force at work. Partnerships are becoming vitally
important for vendors across the B2B market looking to distribute complete solutions to
SMBs. We see meaningful revenue opportunities for all these groups:

® Payments companies: Payment companies - including card networks, merchant
acquirers, and virtual card providers - are responsible for transferring funds between
the buyer and the supplier to settle an invoice. Payment processing is often
integrated with ancillary software and services provided by other vendors. In many
cases, payment companies serve as the aggregator of software and services
solutions because of their position at the heart of the B2B ecosystem.

m Software and services companies: Software and services companies provide
workflow solutions and ancillary software that integrates with traditional ERP and
accounting software to help ease pain points for businesses. In the core accounts
payable market, a range of vendors offers software to automate AP processing -
receiving and matching invoices and purchase orders, streamlining the approval
process, and reconciling payments in the company's general ledger. A number of
vendors also provide specialized solutions for cross-border payments, disbursement
payments, and solutions to help companies bridge cash shortfalls and finance
working capital.

® Banks and financial institutions: Payment companies and software/services
providers often work with banks to distribute their solutions to market, given that in
many cases banks retain the core client relationship. Payment processors and
software/services providers will often “white label” their solutions to banks or
partner with other companies offering payments services, such as accounting firms.
This enables the providers to reach a significant number of companies while
minimizing sales and marketing costs.
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A Small Business Case Study
Consider the example of an independent general contractor who wishes to automate his supplier
payments. The home contractor might bank at a regional bank (such as Fifth Third) and hear about Fifth
Third's Expert AP offering, which is white label solution provided by AvidXchange. The contractor can use
Fifth Third Expert AP to automate the entire accounts payable process from receiving the invoice to making
payments. If the contractor pays by virtual card or Fast ACH, the payment will be powered by Mastercard.
In this case, the economics would be split between Fifth Third (the distributor), AvidXchange (the
software/services provider), and Mastercard (the payment processor).

Exhibit 32: How the B2B payments process works for small business.

SUPPLIER

A I

Purchase Order  Invoice Receives payment file, remits
I v payment to supplier and

sends confirmation

BUYER/GENERAL Invoice Authorize Automatic

CONTRACTOR Processing Payment Reconciliation

A/P automation software

= Capture invoice & extract data
*  Route invoice for approval

= Create payment file

Source: Goldman Sachs Global Investment Research
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Overall, we see a $300bn revenue opportunity in core payment processing and AP
software/services - and a $950bn revenue opportunity when taking into account
specialized B2B solutions for cross-border payments, disbursements, and working

capital financing. We see this broader B2B revenue opportunity reaching $1.5tn by 2028.

Exhibit 33: B2B market landscape with key public and private companies

$160B $270B

Payment Working Capital

ProLssing $ 1 3 0 B American Express

Mastercard AP/AR Tradeshift
Visa Software

American Express & Services $ 1 OOB

FleetCor AvidXchange | Disbursements
WEX Bill.com
Billtrust
Coupa
Intuit
Mineral Tree

Visa
Mastercard
Payoneer
PayPal
Stripe

Source: Goldman Sachs Global Investment Research

Card networks: B2B payments represents the next frontier

Apart from niche corporate payments such as travel and entertainment (T&E), card
networks have historically focused on consumer payments. However, they have now
started to concentrate significant attention and resources on the B2B payment
opportunity - and we believe even modest penetration in the B2B market can drive
meaningful revenue upside for the card networks over time.

We believe 5%-10% of B2B payments can be automated by 2023, which represents a
revenue opportunity of around $12bn for the card networks, depending on pricing and
the split between the network, software provider, and bank.
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Exhibit 34: We believe 5%-10% of AP payment volumes could be Exhibit 35: ...roughly a $12bn opportunity for the card networks
automated by 2023...
Card network revenue opportunity ($mn), 2023

6%
7%
8%
9%
10%

2023 Market
penetration

0.05%

Card network pricing (%)
0.06%

Card network revenue opportunity ($mn), 2018-23

0.07% 0.08% 0.09% 0.10% $14.0 -

4,074
4,888
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8,147

4,888
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6,844
7,821
8,799
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5,703 6,518 7,332 8,147
6,844 7,821 8,799 9,777 $12.0 -
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10,265 11,732 13,198 14,665
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$10.0 -

$8.0 -

$6.0 -

$4.0 -

$2.0 -

B2B revenue - card networks ($bn)

$0.0
2018 2019 2020 2021 2022 2023

Source: Goldman Sachs Global Investment Research

GS base case assumes 7.5% market penetration by 2023, 10bp pricing for card networks.

Source: Goldman Sachs Global Investment Research

Challenges in the adoption of B2B payment solutions

B2B payments remains a huge market opportunity, but it does face some structural
challenges which could potentially hinder the adoption of tech-enabled solutions -
making it difficult to identify winners early in the market's development.

®  The market is likely to remain fragmented for longer: In contrast to the retail
(B2C) and P2P payments markets where simple process flows and network effects
have led to a consolidated group of winners in a short period of time, we think the
B2B payments market is likely to remain fragmented for longer. Accounting
solutions, internal processes, and ERP solutions differ from company to company,
and the enterprise sales cycle is much longer — making it difficult for AP automation
providers to expand exponentially and rapidly consolidate market share. \We believe
players which are able to build robust technology platforms, form key partnerships,
customize offerings for clients, and integrate seamlessly with various accounting
and payment systems are likely to survive in the medium term and emerge as
winners in the long run.

m Different systems used by buyers and suppliers generate friction: A B2B
payment follows a complex process and requires accounting reconciliation on both
the buyer and supplier sides to close the loop. If the buyer wants to use AP
automation solutions and e-payments, but its suppliers still rely on manual
accounting, the supplier may still be paid by check. Since a part of the cost savings
from AP automation come from electronic payments and automatic reconciliation,
adopting AP automation will not be as financially lucrative for the buyer unless the
supplier follows suit and accepts electronic payments. AP automation providers will
need to ensure that their solutions do not hinder the reconciliation processes of a
diverse set of suppliers.

® Replacement costs can be high: Smaller businesses, especially those using
paperbased accounting systems, still prefer checks as they provide an easily
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verifiable trail for reconciliation, audits, and handling exceptions. On the other hand,
larger businesses have already invested heavily in automated ERP and payables
systems. Using a new AP automation solution requires businesses to completely
shift their existing processes and reassign their AP headcount, which can be met by
internal resistance as the internal “sunk costs” are high. Solutions that provide
end-to-end services including accounting, pre-payment process management and
payments, on a SaaS model will help businesses adopt AP automation without
incurring high replacement costs.
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nor “deposit takers” (as defined in the Reserve Bank of New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for
“wholesale clients” (as defined in the Financial Advisers Act 2008) unless otherwise agreed by Goldman Sachs. Russia: Research reports distributed
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The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or may
discuss in this report, trading strategies that reference catalysts or events that may have a nearterm impact on the market price of the equity securities
discussed in this report, which impact may be directionally counter to the analyst's published price target expectations for such stocks. Any such
trading strategies are distinct from and do not affect the analyst's fundamental equity rating for such stocks, which rating reflects a stock'’s return
potential relative to its coverage group as described herein.

32


http://www.gs.com/disclosures/europeanpolicy.html
http://www.gs.com/research/hedge.html
http://www.sipc.org

Goldman Sachs Global Technology

We and our affiliates, officers, directors, and employees, excluding equity and credit analysts, will from time to time have long or short positions in, act
as principal in, and buy or sell, the securities or derivatives, if any, referred to in this research.

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the
products mentioned that are inconsistent with the views expressed by analysts named in this report.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if
appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them
may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur.
Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors.
Investors should review current options disclosure documents which are available from Goldman Sachs sales representatives or at
http://www.theocc.com/about/publications/characterrisks.jsp. Transaction costs may be significant in option strategies calling for multiple purchase and
sales of options such as spreads. Supporting documentation will be supplied upon request.

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment
Research division of GS may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective (e.g.,
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints.
As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data
feeds or otherwise. No change to an analyst's fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic
publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports.

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our

research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related
services) that may be available to you, please contact your GS representative or go to http://360.gs.com.

Disclosure information is also available at http://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY
10282.

© 2018 Goldman Sachs.

No part of this material may be (i) copied, photocopied or duplicated in any form by any means or (ii) redistributed without the prior written
consent of The Goldman Sachs Group, Inc.

33


http://www.theocc.com/about/publications/character-risks.jsp
http://360.gs.com
http://www.gs.com/research/hedge.html

	Executive summary	
	Setting the stage: The B2B market landscape	
	Today’s B2B market: Significant direct and indirect cost burdens, borne by small business 	
	How can payment and software solutions help? 	
	Who can make money and how much?	
	Challenges in the adoption of B2B payment solutions	
	Disclosure Appendix	
	Global Technology_ B2B_ How the next payments frontier will unleash small business .pdf
	Executive summary	
	Setting the stage: The B2B market landscape	
	Today’s B2B market: Significant direct and indirect cost burdens, borne by small business 	
	How can payment and software solutions help? 	
	Who can make money and how much?	
	Challenges in the adoption of B2B payment solutions	
	Catalog of public and private B2B payments and software companies	
	Disclosure Appendix	




