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ABSTRACT

The purpose of this study is to examine the potential impacts of closing the commercial bottomfish fishery in the Northwestern Hawaiian Islands (NWHI).  This land-based study is focused on three interrelated questions:  1) how significant is the market for NWHI bottomfish; 2) what are likely impacts to key economic agents (fishers, wholesalers/distributors, restaurants, retailers, and final demanders) if the NWHI bottomfish fishery is closed; and, 3) what are potential economic and societal benefits and costs associated with the designation of a NWHI National Marine Sanctuary?  Using publicly available secondary source data on commercial fishing as well as information collected through interviews with wholesalers, distributors, restaurants, and retail stores, a number of different analyses were conducted. The principal findings include the following:  1) the supply of commercially-caught NWHI bottomfish is decreasing due to either diminishing stocks or decreased effort;  2) in spite of increased demand for bottomfish, the price elasticity remains remarkably low; 3) interviews with restaurants (the principal consumers of NWHI bottomfish) indicate widespread substitution with imported fish and frozen fillets; 4) because of this high substitutability, the estimated effects of closing the NWHI bottomfish fishery on restaurant, retail and final demander prices are relatively insignificant; 5) wholesale auction prices are not significantly determined by quantity fluctuations while the price paid by other wholesalers, distributors, retail outlets, and restaurants exhibit greater variance;  6) there are social and cultural attachments to NWHI fishing; 7)  there are also benefits and costs associated with National Marine Sanctuary Status; and 8) economic compensation or a “buy-out” of those holding NWHI commercial bottomfish fishing permits may provide an equitable means of balancing economic and environmental interests.  Additional research needs to be conducted such as a more precise valuation of NWHI commercial bottomfish permits as well as more systematic investigation of the economic and environmental impacts of recreational fishing in the region. 

INTRODUCTION

The Northwestern Hawaiian Islands (NWHI) refer to a remote group of islands, atolls, shoals, reefs, pinnacles, seamounts, and banks which extend approximately1,000 miles northwest of Kauai and the Main Hawaiian Islands (MHI) of Oahu, Maui, Molokai, Lanai, and Hawaii.  See Figure 1, Map Showing Location of Northwestern Hawaiian Islands. The area known as the Northwestern Hawaiian Islands is divided into two zones.  The Mau zone, which located closer to the main Hawaiian islands, includes Nihoa and Necker Island.  The Ho`omalu Zone covers a larger territory extending from the French Frigate Shoals and Gardner Pinnacles past the Maro Reef and Laysan Island to Midway and Kure Islands to the Hancock Seamounts. A pristine coral reef ecosystem is located in this region and the area is home to many diverse species including the endangered endemic Hawaiian monk seal (Monachus schaunslandi) and the threatened Hawaiian green sea turtle (Chelonia mydas). Coral reefs are among the most biologically diverse ecosystems in the world. They support marine mammals, birds, sea turtles, fish, and various invertebrates.  Approximately one-quarter of the 7,000 recorded species in the NWHI are believed to be endemic to this area. 

Figure 1:  Map Showing Location of Northwestern Hawaiian Islands
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In recognition of the natural and cultural resources in the region, there have been significant efforts to protect this area. In 1909, President Theodore Roosevelt designated this area as a National Wildlife Refuge (NWR). In 2000, President Bill Clinton signed an executive order that established the Northwestern Hawaiian Islands Coral Reef Ecosystem Reserve. The National Marine Sanctuary Program of the National Ocean Service, National Oceanographic and Atmospheric Administration is in the process of designating the Reserve as a National Marine Sanctuary (for more detailed information, see http://www.sanctuaries.nos.noaa.gov/about/faqs/welcome.html).  Representative Ed Case has also introduced the Northwestern Hawaiian Islands National Marine Refuge Act of 2005, which would further limit commercial activities and preserve and protect into perpetuity the natural and cultural resources of the area.  Most recently, the State of Hawaii established regulations to create a “no-extraction” marine refuge in the State waters off the Northwestern Hawaiian Islands.  

At present, several different agencies have responsibility for the marine resources of the area.  The U.S. Fish and Wildlife Services oversee two National Wildlife Refuges protecting all islands (except Kure) and coral reefs. The National Marine Fisheries Services is responsible for protecting marine mammals (monk seals) and sea turtles.  It also manages fisheries in the region.  

Bottomfish refer to a group of fish including snappers, jacks, groupers, and emperor fish that typically live in a deep-water habitat.  The main commercially caught and sold bottomfish include Onaga (Red Snapper), `Opakapaka (Pink Snapper), Ehu or `Ula`ula (Ruby Snapper), Uku (Grey Snapper) and Hapu`upu`u (Hawaiian Grouper).  Butaguchi and Gindai are also sold by wholesalers and distributors and are occasionally available at retail fish markets as are a number of other bottomfish caught in Hawaiian waters.  Table 1, Main Commercially Sold Hawaiian Bottomfish, contains the principal bottomfish caught and marketed in Hawaii by their Hawaiian language names, common names, and scientific names. In addition, based on interviews with wholesalers and distributors around the world, some possible substitutes and their origins are identified.  The substitution of locally caught with imported fish, a common practice in Hawaii restaurants, is expected to increase. 

TABLE 1:  Main Commercially Sold Hawaiian Bottomfish

	Hawaiian Bottomfish
	Scientific

Name
	Substitutes for Hawaiian Bottomfish*
	Origin of Imports

	Onaga  (Long-tailed Red snapper)
	Etelis Coruscans
	Bright Redfish, Crimson Snapper, Lavender Jobfish, Red Snapper
	Australia and Pacific 

	`Opakapaka  (Pink Snapper)
	Pristipomoides Filamentosus
	Golden Eye Jobfish, 

	Southeast Asia to Tahiti, South to Northeast Australia

	Ehu  or `Ula`ula (Ruby Snapper)


	Etelis Carbunculus
	Bight Redfish, Crimson Snapper, Lavender Jobfish**
	Australia and Pacific

	Uku  (Grey Snapper)
	Aprion Virescens
	Green Jobfish***
	Australia and Pacific

	Hapu`upu`u (Hawaiian Grouper)
	Epinephelus Quernus
	Other Groupers and Sea Bass from around the Pacific****
	Australia and Pacific


*Substitutes for Hawaiian Bottomfish when sold as filets as reported by wholesalers/distributors.

** Filets of the Lavender Jobfish, imported from around the Pacific and also known as the Hawaiian Kalekale, are reportedly sold as Onaga and `Opakapaka.

***Same species as Uku but called by other names in other parts of the Pacific Region.

****Hapu`upu`u is only found in the Hawaiian Islands.
In recent years, bottomfish have enjoyed increased popularity.  In addition to being favored in Asian cooking, the emergence of a Hawaii regional cuisine has contributed to the increased demand for high quality bottomfish. 

Purpose of Study

The purpose of this study is to examine the potential impacts of closing the commercial bottomfish fishery in the Northwestern Hawaiian Islands (NWHI).  This land-based study is focused on three interrelated questions:  1) how significant is the market for NWHI bottomfish; 2) what are likely impacts to key economic agents (fishers, wholesalers/distributors, restaurants, retailers, and final demanders) if the NWHI bottomfish fishery is closed; and, 3) what are potential economic and societal benefits and costs associated with the designation of a NWHI National Marine Sanctuary?  Using publicly available secondary source data on commercial fishing as well as information collected through interviews with wholesalers, distributors, restaurants, and retail stores, trends regarding the quantities, prices, and the impacts of the bottomfish fishery on the Hawaii economy are estimated. 

Data and Methods

Using comprehensive economic data from the State of Hawaii Input-Output (I-O) tables (DBEDT, 2002), the economic value of NWHI bottomfish is estimated, first as a share of commercial fishing in Hawaii and then as a part of the overall economy.  The State of Hawaii I-O Table, created and maintained by the Department of Business, Economic Development and Tourism (DBEDT), has been updated to reflect information from the 2000 Census and shows detail for 131 sectors in Hawaii’s economy.  The I-O table captures the flow of goods and services throughout the economy, summing such that the value of what is consumed and exported balances what is produced and imported.  The value of an I-O analysis, particularly in a remote, isolated economy such as Hawaii, is that it enables one to trace the sale of a commodity such as bottomfish through intermediaries (wholesalers), retailers, and final demanders (households, visitors, etc.), It also permits a close-up view of the inputs and factors of production related to commercial fishing. This “top-down” view of NWHI bottomfish enables us to see how important this fishery is to the Hawaii economy and to ascertain order-of-magnitude estimates of the economic impacts associated with closing this fishery.  

Commercial fishing is one of the 131 sectors contained in the State of Hawaii I-O tables.  Bottomfish fishing, including that which occurs in the NWHI, is nested within this category.  To extract the value of NWHI bottomfish fishing within intermediate and final demand, as well as intermediate inputs for commercial fishing, a sharing process based on the value of NWHI bottomfish fishing relative to total commercial fishing was used.  This approach asserts that intermediate and final demanders of bottomfish consume bottomfish in the same proportion as they do total commercial fishing.  Similarly, inputs into bottomfish fishing are similar and proportional to commercial fishing.  
In addition to the I-O analysis, price and quantity data on the market for bottomfish are used to construct a bottom-up model of wholesale demand for the five leading types of bottomfish (Opakapaka, Onaga, etc.) sold in Hawaii.  Using 10 years of monthly data, obtained from the National Marine Fisheries, the quantity of fish sold is regressed on the market price, accounting for seasonality, producing a reduced form model of the relationship between price of bottomfish and the quantity sold.  The price of bottomfish (PBottomfish)  can be modeled as a function of the quantity of bottomfish sold (where months are dummy variables and the base-case is December):
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 , where 
[image: image4.wmf] and month represents a 1 or a 0 whether the observation is in January to November. 
In addition to providing an estimate of the wholesale price of bottomfish in Hawaii as a function of monthly quantities, accounting for seasonality, this approach provides an estimate of the price effects of closing the NWHI bottomfish fishery.

The information contained in these analyses is augmented with data collected through interviews with restaurant, retail, and wholesale suppliers and consumers of NWHI bottomfish. The relative shares of bottomfish going to wholesalers, retailers, restaurants, and other consumers are estimated in terms of values, annual pounds, and estimated bottomfish meals.  Next, using aggregate revenues based on each species of bottomfish sold for 2004 and prices projected from the price-quantity model, revenues are estimated for a 10 year period.  Using U.S. Department of Energy gasoline prices projections and a local inflation factor to estimate increased costs, estimated profits for the NWHI bottomfish fishery are derived. An estimated “buyout” price, based on profits from bottomfishing is determined.  Using the price and quantity data, the growth in the stock of NWHI bottomfish based on closing the commercial fishery is estimated. By subtracting the costs of a buyout from the estimated increased value of uncaught bottomfish, the estimated net benefits of banning fishing in the NWHI can be derived. This provides at least a partial estimate of the economic and environmental benefits associated with the creation of the marine sanctuary. While the economic impacts associated with the closure of this fishery may be small, there may be other social or cultural factors associated with the resistance to a complete fishing ban. While there is need for additional research, potential short-term economic losses need to be balanced against long-term environmental benefits of creating the largest marine sanctuary in the world.  

FINDINGS

The principal findings of this study are organized around three topics.  The first set of results relate to the I-O (top-down) analysis.  The second pertain to analysis of wholesale prices and quantities demand (bottom-up) analysis. The third collection of findings relate to other observations related to the market for NWHI bottomfish in Hawaii and an examination of the estimated benefits and costs of creating a marine sanctuary in which commercial bottomfish fishing is banned.  

Input-Output Analysis

By examining  the state’s I-O tables, the share of the commercial fishing market which includes the NWHI bottomfish fishery in relations to the overall economy can be estimated.  See Table 2, Value of NWHI Bottomfish and Other Commercial Fishing Relative to Hawaii’s Economy.  The total size of Hawaii’s economy is approximately $58 billion (total value of production.)  The commercial fishing industry in Hawaii contributes approximately $69.7 million to the state’s economy.  Approximately $1.14 million in economic output can be attributed to the NWHI bottomfishing. Based on these values, the NWHI bottomfish amounts  to about .001% of the state’s economy.  Other commercial fishing, about sixty times larger than the NWHI fishery, is still only about .062% of the state’s economy. 

	Table 2:  Value of NWHI Bottomfish and Other Commercial Fishing Relative to Hawaii's Economy 

	
	Value ($ million)
	% Share of Hawaii's Economy

	NWHI Bottomfishing*
	$1.14
	0.001%

	Other Commercial Fishing
	$68.58
	0.062%

	Total Commercial Fishing**
	$69.72
	0.063%

	Rest of the Economy
	$111,309.80
	99.94%

	DBEDT, The Hawaii Input-Output Study, 2002.  




The I-O tables also provide an estimate of the consumer demand for NWHI bottomfish and other commercially caught fish in Hawaii (see Table 3).
	Table 3:  Demand for NWHI Bottomfish and Other Commercial Fishing ($ thousands)

	Intermediate Demand
	NWHI Bottomfish
	Other Commercial Fishing

	Eating and Drinking
	$332.47
	$19,993.73

	Hotels and Accomodations
	$67.41
	$4,054.01

	Other Federal Government Enterprises
	$5.30
	$318.80

	Hospitals
	$2.53
	$152.42

	Food Stores
	$1.99
	$119.84

	Department Stores
	$1.43
	$86.12

	Sightseeing Transportation
	$1.03
	$61.95

	Water Transportation
	$0.91
	$54.94

	Nursing and Residential Care Facilities
	$0.17
	$9.96

	Final Demand

	Residents
	$393.26
	$23,649.29

	Visitors
	$22.47
	$1,351.39

	State and Local Government
	$3.35
	$201.50

	Exports
	$308.11
	$18,529.00

	DBEDT, The Hawaii Input-Output Study, 2002


Table 3 includes intermediate demand (such as restaurants, hotels, and grocery stores) as well as the final demanders (residents, visitors, government, etc.).  Notably, the major purchasers of NWHI bottomfish are eating and drinking establishments ($332,470), hotels ($67,420), hospitals ($2,530), food stores ($1,990), and other retail operations ($1,430). The purchases of other commercially-caught fish by these agents is significantly larger. Restaurants purchase about $20 million of other commercially caught fish compared to the $322,470 worth of NWHI bottomfish.  Since the intermediate demand for bottomfish is so heavily dominated by eating and drinking establishments, it is also apparent from this analysis that most consumption of bottomfish is through restaurant meals.  It is important to note that overall the restaurant industry amounts to $2.2 billion annually.  The value of the restaurant industry in Hawaii is 33 times larger than commercial fishing and almost 2,000 times larger than the NWHI bottomfish fishery.  NWHI bottomfish amounts to a very small share of restaurant business and a miniscule portion of the overall state economy.

In addition to examining consumption of NWHI bottomfish, analysis of the I-O table allows for the identification of inputs and suppliers to the fishery. It is important to examine these inputs because, if the fishery were to be closed, then these businesses could potentially suffer economic loss.  Also, other factors of production, such as labor costs, capital, insurance, etc. could also be affected.  Table 4 reveals that the major cost categories for NWHI fishing include capital costs ($204,650), employee compensation ($192,100), and fuel ($129,270).  Other significant inputs necessary for fishing operations include food and drink, insurance, banking and credit, and taxes.  While the closure of the NWHI fishery could mean the loss of business to these suppliers, it is important to note that other commercial fishing consumes much more of these commodities and services than the NWHI fishing fleet. 

The NWHI Fishery generates impacts to the economy in terms of the jobs created and the purchases of goods and services needed to run the fishing vessels.  There are an estimated 36 jobs associated with the NWHI bottomfishing vessels.  The estimated payroll amounts to $192,100, annually, while the combined income to the vessel owners is estimated to be approximately $140,000.  Indirect business taxes associated with the NWHI bottomfishing vessels is estimated to approximately $18,340 per year.  The significant expenses associated with fishing include fuel purchases ($129,300), food and beverage purchases ($125,100) as well as the customary expenses associated with running a business.  Annual banking and credit expenses amount to $22,320 while insurance costs for the NWHI fishing vessels is estimated to be $34,660) annually.  Of course there are other expenditures associated with commercial fishing. 
	Table 4:  Inputs into NWHI Bottomfishing and Other Commercial Fishing 
($ thousand)

	Intermediate Inputs
	NWHI Bottomfishing
	Other Commercial Fishing

	Petroleum Manufacturing
	$129.27
	$7,774.09

	Beverage Manufacturing
	$115.14
	$6,924.30

	Wholesale Trade
	$70.06
	$4,213.50

	Insurance
	$34.66
	$2,084.23

	Banking and Credit Intermediation
	$22.32
	$1,342.52

	Transportation Equipment Manufacturing
	$15.18
	$912.66

	Sporting Goods
	$13.59
	$817.06

	Aquaculture
	$12.99
	$781.10

	Eating and Drinking
	$10.65
	$640.38

	Rest of Intermediate Inputs
	$402.45
	$24,226.04

	Imports and Value Added

	Imports
	$90.70
	$5,454.22

	Indirect Business Taxes
	$18.34
	$1,102.94

	Other capital costs
	$204.65
	$12,306.95

	Compensation of employees
	$192.10
	$11,552.37

	Proprietor's income
	$140.05
	$8,422.07

	Wage and Salary Jobs
	6
	335

	Proprietor Job Count
	30
	1778

	DBEDT, The Hawaii Input-Output Study, 2002.



	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	



	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Bottomfish Quantities and Prices

In this section, the data regarding wholesale prices and quantities for NWHI bottomfish are analyzed.  After presenting some summary trend statistics, the results of the regression equations for modeling prices as a function of quantities for the five major kinds of bottomfish are presented.  The model is used to derive a reduced form wholesale demand curve from which the price effects of closing the NWHI fishery are estimated.

Table 5., Value of Total Average Monthly Bottomfish Sales, contains annual summary of the annual averaged monthly sale of bottomfish in Hawaii.  In terms of monthly sales, Opakapaka and Onaga have consistently been the most important commercial bottomfish sold in Hawaii.  Nonetheless, in some years, the average monthly sales of Uku have surpassed both Onaga and Opakapake.  Ehu and Hapuuupuu are commercially less valuable than the other three bottomfish.  The value of Opakapaka sales has continued to decline, while the other types of bottomfish have shown somewhat more stability in terms of monthly values.

	Table 5:  Value of Total Average Monthly Bottomfish Sales 

	
	Onaga
	Opakapaka
	Ehu
	Uku
	Hapuupuu

	1995
	$9,973
	$22,300
	$3,124
	$11,179
	$5,680

	1996
	$7,830
	$18,044
	$3,719
	$9,460
	$4,527

	1997
	$9,964
	$20,618
	$3,222
	$8,538
	$5,717

	1998
	$8,625
	$18,043
	$3,219
	$9,074
	$6,731

	1999
	$12,460
	$16,477
	$2,853
	$10,404
	$5,698

	2000
	$13,509
	$17,576
	$3,607
	$10,127
	$3,464

	2001
	$11,187
	$14,901
	$3,495
	$9,537
	$3,566

	2002
	$11,271
	$12,859
	$2,447
	$9,426
	$3,128

	2003
	$10,917
	$11,682
	$2,286
	$11,838
	$3,817

	2004
	$12,308
	$11,564
	$2,865
	$12,100
	$3,530

	2005
	$6,040
	$7,254
	$1,806
	$10,958
	$2,830

	Site:  NOAA National Marine Fisheries Service, Reported Landing Tables 1986-2005, http://www.pifsc.noaa.gov/wpacfin/hi/dar/Pages/hi_data_3.htm


Table 6 and 7 show the approximate average monthly sales of NWHI and Main Hawaiian Island (MHI) bottomfish over the 10 year period. While the NWHI constitutes an important share of the overall supply of bottomfish, it is important to note that the MHI sales volume is consistently higher than the NWHI share.

	Table 6:  Value of NWHI Average Monthly Bottomfish Sales 

	
	Onaga
	Opakapaka
	Ehu
	Uku
	Hapuupuu

	1995
	$4,544
	$10,161
	$1,423
	$5,094
	$2,588

	1996
	$3,243
	$7,474
	$1,540
	$3,918
	$1,875

	1997
	$4,015
	$8,309
	$1,299
	$3,441
	$2,304

	1998
	$3,531
	$7,388
	$1,318
	$3,716
	$2,756

	1999
	$5,172
	$6,840
	$1,184
	$4,319
	$2,365

	2000
	$4,663
	$6,067
	$1,245
	$3,496
	$1,196

	2001
	$4,900
	$6,526
	$1,531
	$4,177
	$1,562

	2002
	$4,357
	$4,971
	$946
	$3,644
	$1,209

	2003
	$4,900
	$5,244
	$1,026
	$5,314
	$1,713

	2004
	$5,525
	$5,191
	$1,286
	$5,431
	$1,585

	2005
	$2,711
	$3,256
	$810
	$4,919
	$1,270


	Table 7:  Value of MHI Average Monthly Bottomfish Sales 

	
	Onaga
	Opakapaka
	Ehu
	Uku
	Hapuupuu

	1995
	$5,429
	$12,139
	$1,701
	$6,085
	$3,092

	1996
	$4,587
	$10,570
	$2,178
	$5,542
	$2,652

	1997
	$5,948
	$12,309
	$1,924
	$5,097
	$3,413

	1998
	$5,093
	$10,655
	$1,901
	$5,359
	$3,975

	1999
	$7,288
	$9,637
	$1,669
	$6,085
	$3,333

	2000
	$8,846
	$11,509
	$2,362
	$6,631
	$2,268

	2001
	$6,287
	$8,375
	$1,964
	$5,360
	$2,004

	2002
	$6,913
	$7,888
	$1,501
	$5,782
	$1,919

	2003
	$6,016
	$6,438
	$1,260
	$6,524
	$2,103

	2004
	$6,783
	$6,373
	$1,579
	$6,669
	$1,946

	2005
	$3,329
	$3,998
	$995
	$6,039
	$1,560


Table 8 shows the average bottomfish prices per pound.  Over the 10-year period, Onaga prices, ranging between $4.82 per pound to $7.28 per pound, were the highest followed by Opakapaka ($4.08 to $6.13 per pound) and then Ehu ($3.59 to $4.87 per pound). Uku ($2.52 to $3.51 per pound) and Hapuupuu ($3.03 to $5.03 per pound) were the least expensive over this 10-year period.  Last year (2005) saw the highest prices for bottomfish. These values reflect the overall 10-year trend in prices which are clearly on the rise, especially for Onaga and Opakapaka. Based on interviews with wholesalers and restaurants, there is a preference for Onaga and Opakapaka, particularly among high-end restaurants. The markets for Uku and Hapuupuu may be somewhat different.  Gunatilake and Leung (2003) have conducted a more detailed assessment of the market for various species of Northwestern Hawaiian Islands bottomfish.

	Table 8:  Average Bottomfish Price Per Pound

	
	Onaga
	Opakapaka
	Ehu
	Uku
	Hapuupuu

	1995
	$5.59
	$4.08
	$4.09
	$2.85
	$3.19

	1996
	$6.26
	$4.51
	$4.07
	$2.87
	$3.76

	1997
	$5.43
	$4.63
	$3.86
	$3.03
	$3.20

	1998
	$5.29
	$4.51
	$3.59
	$2.87
	$2.57

	1999
	$4.82
	$4.60
	$3.71
	$2.72
	$3.03

	2000
	$5.64
	$4.80
	$4.27
	$2.86
	$3.82

	2001
	$5.07
	$4.43
	$3.80
	$2.54
	$3.78

	2002
	$5.52
	$4.99
	$4.22
	$2.52
	$4.18

	2003
	$5.58
	$5.24
	$3.95
	$2.59
	$4.24

	2004
	$5.75
	$5.30
	$4.26
	$2.98
	$4.54

	2005
	$7.28
	$6.13
	$4.87
	$3.51
	$5.03

	Site:  NOAA National Marine Fisheries Service, Reported Landing Tables 1986-2005, http://www.pifsc.noaa.gov/wpacfin/hi/dar/Pages/hi_data_3.htm


Table 9 captures the fishing effort measure by the number of active vessels.  In 1995, there were a total of 15 vessels fishing the NWHI, compared to 400 which were fishing in waters surrounding the Main Hawaiian Islands.  By 2002, the number of NWHI vessels had dropped to 9, while the count for MHI fishing vessels had fallen to 325 by 2003. Overall, this indicates a declining fishing effort for both the MHI and NWHI.

	Table 9:  Fishing Effort Measured By Number of Active Vessels

	
	NWHI Vessels
	MHI Vessels

	1995
	15
	400

	1996
	16
	487

	1997
	15
	502

	1998
	14
	498

	1999
	13
	483

	2000
	11
	495

	2001
	11
	404

	2002
	9
	386

	2003
	9
	325

	2004
	9
	NA

	2005
	9
	NA

	Source:  Western Pacific Regional Fishery Management Council, "Information and Alternatives Regarding Overfishing in the Hawaii Bottomfish Fishery, December, 2005.


Next, the prices in nominal and real (inflation-adjusted) values for each of the five types of bottomfish over this 10-year period are graphed.  Figure 2 shows the average price for Onaga over the 10-year period.  It shows some degree of stability, but then a dramatic increase in 2005.  The same information is displayed for Opakapaka in Figure 3. Wholesale prices remain fairly flat (below $5 per pound in nominal prices) until 2005, when prices of opakapaka increased to over $6 per pound.  The wholesale prices for Ehu (Figure 4),  Uku (Figure 5), and Hapuupuu (Figure 6), while lower than either Onaga or Opakapaka, show a similar pattern of flatness followed by an increase in prices in 2005.[image: image5.emf][image: image6.emf][image: image7.emf][image: image8.emf][image: image9.emf]
Another interesting pattern to examine is the quantities sold over this 10-year period.  Figure 7 shows the quantities in pounds of the top-five bottomfish species sold by commercial fisherman in Hawaii. For Onaga, the average pounds per month sold peaked in 2000 at over 13,000 pounds and then has fallen to approximately 6,000 pounds per month by 2005.  With Opakapaka, the average pounds per month sold exhibits a steady decline, falling from almost 24,000 pounds in 1995 to approximately 7,400 pounds in 2005.  By 2005, the average pounds of Ehu sold per month have also fallen to less than 2,000 pounds per month.  
While Hapuuupuu reached a peak of nearly 7,000 pounds per month sold in 1998, in 2005, less than 3,000 pounds were sold.  While sales of Uku, in terms of average pounds per month, have been generally on the rise, peaking in 2003.
 [image: image10.emf]
Using the prices and quantities sold, reduced form regression models were developed to estimate the prices of bottomfish in December.  Table 10 shows the results for Onaga. The coefficients show the differences between various months of the year in terms of the demand for Onaga. Using this information, a reduced form demand curve showing the relationship between wholesale real prices and quantities demanded is formulated (Figure 8).  Similar estimates for Opakapaka (Figure 9), Ehu (Figure 10), Uku (Figure 11), Hapuupuu (Figure 12) and are provided.  While some of the differences between the months of the year and the base month (December) are not statistically significant at the .05 level, some general findings are apparent.  All of the demand curves exhibit a high degree of elasticity. This means that changes in quantity produce only slight variations in inflation adjusted prices, even during the peak month of December. The Onaga and Opakapaka models show the greatest degree of responsiveness.

Using these reduced-form price-quantity models, the impacts of closing the NWHI to bottomfishing can be simulated.  The price effects are contained in Table 11. The projected real per pound December prices for the five kinds of bottomfish are estimated under existing conditions (Open Fishery) and with the closure of the bottomfish fishery.  The increase in prices attributable to closing the fishery are also included in the table. Closing the fishery increases the wholesale price of Onaga by 84 cents per pound.  Wholesale prices for Opakapaka would rise by 60 cents per pound, if NWHI bottomfish were to be eliminated.  The price increases attributable to the closing the NWHI fishery for Ehu is 40 cents, Uku is 11 cents, and Hapuupuu is 60 cents.       

	Table 10:  Reduced-Form Demand Function

	Dependent Variable:  Real Price of Bottomfish (by species)

	Base Case:  December With Dummy Variables for Other Months

	
	Coefficient

	
	Onaga
	Opakapaka
	Ehu
	Uku
	Hapuupuu

	Quantity Sold (pounds)
	-0.00013*
	-0.00005*
	-0.00020*
	-0.00005*
	-0.00027*

	January 
	-1.10*
	-0.10
	-0.73*
	0.21**
	-0.10

	February 
	-1.31*
	-0.33*
	-0.76*
	0.04
	-0.05

	March 
	-1.34*
	-0.30**
	-0.52*
	0.02
	0.01

	April 
	-1.60*
	-0.41*
	-0.61*
	0.00
	-0.24

	May
	-1.42*
	-0.64*
	-1.01*
	0.06
	-0.46*

	June
	-1.67*
	-0.69*
	-0.94*
	-0.27
	-0.10

	July
	-1.30*
	-0.67*
	-0.76*
	-0.13
	-0.28**

	August
	-1.22*
	-0.52*
	-0.66*
	0.10
	-0.07

	September
	-1.56*
	-0.87*
	-0.88*
	-0.30**
	-0.18

	October
	-1.48*
	-0.75*
	-0.94*
	-0.32*
	-0.17

	November
	-1.59*
	-0.91*
	-1.09*
	-0.50*
	-0.50*

	Constant
	7.83*
	5.73*
	5.10*
	3.24*
	4.83*

	R-squared
	0.47
	0.61
	0.39
	0.43
	0.62

	* means statistically significant at the 5% level, ** at the 10% level
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	Table 11:  Price Effect of Closing the NWHI Bottomfish Fishery

	
	Projected December Price Per Pound With Open Fishery
	Projected December Price Per Pound With Fishery Closure
	Price Increase

	Onaga
	$5.89
	$6.73
	$0.84

	Opakapaka
	$4.84
	$5.44
	$0.60

	Ehu
	$4.50
	$4.90
	$0.40

	Uku
	$3.10
	$3.21
	$0.11

	Hapuupuu
	$3.61
	$4.20
	$0.60


Other Impacts Related to Closing the NWHI Bottomfish Fishery
In addition to the analysis of price and quantity data, various economic agents were interviewed regarding the potential effects of closing the NWHI bottomfish fishery.  Based on interviews with wholesalers, retailers, and restaurants, and the fish auction in Honolulu, it was determined that most of the bottomfish from the NWHI is sold through the auction.  While boat captains may reserve some of their catch to be sold directly to restaurants, we found few, if any restaurants in Honolulu were regularly purchasing fish directly from the NWHI bottomfish fleet. 

It is evident, moreover, that the fish auction plays a major role in terms of the buying and selling of NWHI bottomfish.  In addition to serving a market function (bringing buyers and sellers together), the auction plays a unique role in terms of pricing and allocating not just NWHI bottomfish but other commercially caught fish in Hawaii. It is an interesting market mechanism which warrants closer study.  Questions that emerged in the course of this study include:  1) what effect does the auction have in terms of price setting?  2) What would bottomfish prices be in the absence of this “middleman”?  3) Are there unique characteristics  of NWHI bottomfish (distance from the markets, time from catch to market, the volume of fish brought to market at one time, etc.) that create a need for auction services?  4) What role does the auction play in terms of fisheries management?

While these questions are outside the scope of this study, it is clear that the auction is an important, though not fully understood component of the bottomfish market in Hawaii.

To better understand the impacts of closing the NWHI bottomfish fishery, interviews were conducted with retailers, restaurants, wholesalers, and distributors who deal in bottomfish.  This was done in order to understand the flow of bottomfish throughout the local economy.  Starting with the restaurants and retailers, the sources of bottomfish were traced backwards to determine the relative proportions, values, and amounts of product sold in Hawaii.  This “bottom-up” analysis based on the interviews with key economic agents is captured in Figure 13, Values, Pounds, Meals for NWHI and MHI Bottomfish.  We estimate that 90% of the bottomfish brought through the auction is sold to wholesalers and distributors who in turn resell the fish to retail and restaurant operations.  This amounts to more than $3.12 million in value.  A portion of this product is also exported.  Approximately 10% of the bottomfish is sold to retailers, amounting to approximately .347 million in wholesale values.  The largest share (55%) of the wholesale bottomfish goes to restaurants – amounting to over $1.7 million in wholesale value.  It is estimated that this results in approximately 706,118 meals. Based on interviews with wholesalers, it was also determined that 15% of the fish they acquire through the auction also ends up being sold to retail operations.  Approximately 30% of the wholesale bottomfish ends up exported out of the local economy.  This amounts to almost $1 million in bottomfish.  Should the NWHI bottomfish fishery be closed, there were be a loss of some 283,693 pounds of bottomfish each year, or a loss of up to 468,637 bottomfish meals.  Of these lost bottomfish meals, 231,975 would be in the form of restaurant meals, 110,130 would be meals produced from bottomfish sold through retail, and the equivalent of 126,532 meals would no longer be exported out of the state. Given the fact that the 1.4 million people (residents plus tourists) in the state consume about 4.2 million meals per day or approximately 1.53 billion meals per year, the loss of 468,637 bottomfish meals due to the closing of the NWHI is insignificant both in terms of the number of meals and in terms of the relative economic value of these meals. 

Estimating Costs of Buyout of the NWHI Bottomfish Fishing Fleet

At present, there are eight commercial fishing boats with permits engaged in bottomfishing in the NWHI. One option may be to compensate the boat owners for the lost profits associated with the creation of a no-take marine sanctuary.  Using data on each of the boats on costs such as labor, fuel, supplies, insurance, and other information as well as estimated revenues based on the quantity and price data reported earlier, the profits were estimated for the overall fleet as well as on a per boat basis (See Table 12, Estimated Costs of Buyout of NWHI Bottomfish Fishery).  For purposes of this analysis, fuel costs were inflated by the U.S. Department of Energy estimated fuel costs for the 10 year period and labor costs were also assumed to grow by a locally determined inflation rate. 

	Table 12:  Estimated Costs of Buyout of NWHI Bottomfish Fishery

	                                 Year                   Estimated Profits

	2006
	$126,665.82

	2007
	$121,711.04

	2008
	$115,411.39

	2009
	$107,600.06

	2010
	$101,933.17

	2011
	$97,264.24

	2012
	$92,087.63

	2013
	$85,823.22

	2014
	$79,911.19

	2015
	$74,491.58

	Total 10 Year Profit
	$1,002,899.34

	Individual 10 Year Profit
	$125,362.42


Basing the buyout price on this approach, the overall costs based on the 10 year estimated profit for the fleet would be approximately $1,002,899, or, $125,362 per boat.  This assumes that the boat owners would be able to keep their vessels and continue fishing in other non-protected areas. The point here is not so much to provide a basis for negotiating with individual owners but rather to estimate what the overall costs of a buyout might look like. Individual payments might be a function of a single boat’s profit which might be more or less than the average profit or buyout estimate calculated.

Benefit Cost Analysis of Buyout of Northwestern Hawaiian Islands Bottomfish Fleet

In order to estimate the benefits of implementing a marine sanctuary with a ban on commercial bottomfishing in the Northwestern Hawaiian Islands, the quantities of the five main species of bottomfish analyzed in this paper were projected for 10 years, assuming an intrinsic growth rate of 6% per year.  Using the price and quantity model derived for each of the species, the total value of bottomfish (both not taken and also due to the increase in the stock).  Using the price and quantity relationships described earlier, the value of each of the five fish species added to the stock in the NWHI by month and aggregated by year is contained in Table 13, Summary of Costs and Benefits of Buyout.

	Table 13:  Summary of Costs and Benefits of Buyout

	

	
	Estimated Value of NWHI Bottomfish Stock, 2006 to 2015 

	Onaga
	$3,053,850.72

	Opakapaka
	$3,113,207.00

	Ehu
	$651,393.29

	Uku
	$1,613,761.28

	Hapuupuu
	$688,884.18

	         Gross Value (Benefits)
	$9,121,096.46

	         Aggregate Buyout Costs
	-$1,002,899.34

	         Net Benefit 
	$8,118,197.13


Based on this approach, the aggregated pecuniary benefits of creating a no-take marine sanctuary would amount to more than $9.1 million dollars over the 10 year period.  The estimated costs of the fleet buyout (as described earlier) amount to just over $1 million.  The net benefits exceed $8.1 million.

It is evident, moreover, that there are some non-pecuniary costs and benefits associated with commercial fishing. Some have described bottomfishing as a “way of life” and have ascribed intangibles associated with the risks and rewards of fishing.  There is, no doubt, a social and cultural dimension to commercial fishing. 

DISCUSSION

In reviewing the data and information presented in this study, it is apparent from this land-based study that the economic losses associated with creating the largest marine sanctuary in the world are small.  Relative to overall economic activity in the State of Hawaii and even in terms of the commercial fishing, the NWHI bottomfish fishery is rather insignificant. While there may be some job losses, associated with closing this fishery, the number of fisherman affected (36) is small. The impacts on suppliers and others who furnish goods and services to the fishing fleet are also negligible. There would be a loss of income to the fish auction, as the fishery generates an estimated $74,000 in annual revenues.  The impacts on the restaurant industry in terms of the magnitude of values, pounds of bottomfish served, and meals consumed are also small.  While there may be a few restaurants serving bottomfish, the loss of the NWHI bottomfish based on the analysis of wholesale price and quantity data will have but minimal impacts on the costs of these meals. 

This investigation has served to identify a number of different plausible scenarios regarding the economic impacts of closing the NWHI bottomfish fishery.  The first, based on the assumption that other types of fish or perhaps other kinds of restaurant meals can not be easily substituted for NWHI bottomfish.  If this were the case, the price effects, as documented earlier in the paper, of banning bottomfish in the NWHI would occur. Due to the decreased availability of bottomfish, the wholesale prices would rise, which in turn would be passed on to restaurants, retailers, and consumers. As noted, however, these price increases range between 11 cents (Uku) and 84 cents (Onaga) per pound. The second effect, which also seems quite plausible, is that substitution towards other fish or perhaps other types of meals would occur, implying that price effects would diminish greatly. Restaurateurs would simply substitute bottomfish from other places or other types of fish or even other protein sources if NWHI bottomfish were not available.  There is ample evidence to suggest widespread availability of bottomfish from other sources. For example, in 2003, the U.S. imported more than 27.05 million pounds of fresh snapper worth more than $45 million (www.seafoodreport.com). Off the record discussions with wholesalers, restaurant personnel, and others indicate not just that substitution with bottomfish from other places routinely occurs, but also that flash-frozen bottomfish fillets are widely utilized in Hawaii restaurants. In addition, there has been significant growth in ocean aquaculture, which also provides an alternative source of protein (see: http://www.hawaiiaquaculture.org/q&a.html#10) for Hawaii’s restaurants, chefs, residents, and visitors.

The creation of a marine sanctuary is related to a larger set of economic, environmental and societal interests and concerns. While the impact on fisheries and the associated businesses and interest groups is important, it is also necessary to consider some of the larger considerations with regard to regional ecological factors (McGinnis, 2006).  While there are questions about the appropriateness of fleet buyouts (Holland, Gudmundssson,  and Gates, 1999), and certainly more advanced methods of simulating the effects of a buyout can be conducted (see for example, Funk, et. al., 2003), the initial order of magnitude estimates suggest that the benefits of a buyout of the NWHI bottomfish fishery far exceed the costs. Separate from the effects of the marine protected area on fish assemblages (see for example Claudet, et. al., 2005), there are also questions as to whether these efforts can work to enhance both economic as well as biological resources (Ami, et. al, 2005).  No-take marine reserves may also be used to support external fisheries through both spillover effects (export of adult fish) and the recruitment effects (export of propagules) as hase been noted in Russ, et. al. 2004. While difficult to trace through the full effects, there is also evidence to support the idea that habitat protection can lead to improvements in overall human well being (Gjertsen, 2005).  The success of the marine sanctuary will also depend on the extent to which illegal, unreported, and unregulated fishing in the region is curtailed.  As Sumaila, et. al. (2005) and others have reported, the problem of illegal fishing is not just a global problem, but the there is only a one in five chance of being caught and the fines for those caught would have to be increased 24 times for the expect cost to exceed the expected benefits.  
CONCLUSIONS

There are no doubt limitations with this study.  It is a land-based analysis without much integration with the underlying biological conditions in the NWHI.  There is a good deal of uncertainty associated with not just the fish price and quantity data, but also with the stock of bottomfish in the region. While some have argued for the application of precaution with fisheries management (Gonzalez-Laxe, 2005), the fact remains that the catch from the NWHI has declined over the past decade.  Whether this is due to a decrease in the stock of bottomfish or the result of a decline in effort (as the number of boats fishing the region has also declined), it is apparent that the availability of NWHI bottomfish in Hawaii restaurants and fish markets is quite limited. In addition to the fact that there are only eight boats, the long travel distances, especially to the Ho`omalu Zone mean that not only does it take a long time to get there and to return, but by the time the boats arrive, some of the catch is not particularly fresh. While in this analysis, the bottomfish from the Ho`omalu Zone and the Mau Zone are treated the same as bottomfish coming from the Main Hawaiian Islands, from the interviews with fish wholesalers and retailers, it was determined, that overall, bottomfish from the NWHI, are of inferior quality to the bottomfish caught in the nearby waters of the Main Hawaiian Islands.  Moreover, because the boats fishing the waters of the NWHI typically travel for several weeks, they end up bringing large quantities of bottomfish into the auction at one time.  Rather than a small, steady supply of bottomfish, there is, instead, a glut of bottomfish available all at once followed by weeks of little or no supply. Indeed, as the analysis shows, quite a bit of the bottomfish caught in both the NWHI and MHI waters ends up being exported out of the state. The irregular supply also makes it difficult for suppliers, wholesalers, restaurants and retail stores to market, distribute, and sell fresh bottomfish.  The international supply of snappers, sea bass, and other bottomfish is more than large enough to make up for any shortages in bottomfish caused by creating the marine sanctuary in the NWHI.  

One fishing industry official, arguing against the closing of the NWHI bottomfish fishery, reminding us of the fact that Hawaii has the highest per capita consumption of fish in the U.S., stated quite emphatically, “you don’t want to be eating imported bottomfish” when in fact, based on the survey of many restaurants and wholesalers, this has been the practice for some time.  

The study points, quite clearly, to the need for additional research. On the one hand, there is need for more detailed analysis of the market for bottomfish in Hawaii and beyond. While the existence of a Hawaii “regional cuisine” is important to the local economy, the reality may be that like Hawaiian macadamia nuts and coffee, bottomfish sold in Hawaii may in fact come from waters outside Hawaii. Indeed, because of the irregularity of supply, many restaurants have branded the imported bottomfish as “island” bottomfish as opposed to being “Hawaiian bottomfish.”

While this land-based study has provided general order-of-magnitude estimates of the impacts of creating a no-take marine sanctuary, it is evident that there is need to more closely examine some of the other benefits and costs associated with a marine protected area. It is clear that a ban on commercial fishing alone will not adequate serve to protect this region.  Factors from global climate change, pollution, lost fishing gear, poaching and illegal fishing also will continue to have an impact on both the stock of bottomfish and the larger ecosystem. There are an assortment of biological, ecological, ocean, coastal, and terrestrial factors which will continue to affect the region, even if a marine sanctuary is created.  There needs to be a more comprehensive approach to protecting, managing, and preserving this area if the full environmental, economic, and societal benefits are to be realized.

A more comprehensive benefit-cost analysis would look more closely at not just the stream of pecuniary benefits associated with banning commercial fishing, but also at the range of other benefits, impacts, and consequences of marine sanctuary designation. Perhaps there will be increased opportunities for tourism and marine-related research. The global benefits associated with species preservation as well as restoration of the NWHI ecosystem should also be tabulated. Indeed, the benefit stream would surely extend beyond the 10-year time frame considered in this analysis. It is also apparent that there may need to be a paradigm shift.  Instead of viewing the issue in terms of the long-term viability of the fishing industry and the conservation of bottomfish stocks to be exploited some time in the future, another approach is to preserve an entire ecosystem and the complex array of relationships between various species such that new approaches to environmental management and stewardship can also truly evolve. Because of its remote location and efforts already under way, it may well be that the NWHI provides an ideal location for  initiating this type of paradigm shift. 

Figure 13.  Values, Pounds, and Meals for NWHI and MHI Bottomfish 
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APPENDIX
	Table I: Intermediate Inputs to NWHI Bottomfish and Commercial Fishing

	
	Total Output ($m)
	NWHI Bottomfishing
	Other Commercial Fishing
	Rest of Int. Demand

	Total Output ($million)
	 
	1.14
	68.58
	24213.80

	Aquaculture
	17.70
	0.013
	0.781
	4.07

	NWHI Bottomfishing
	1.14
	0.000
	0.000
	0.41

	Other Commercial Fishing
	68.58
	0.000
	0.000
	24.85

	Maintenance & Repair Construction
	679.36
	0.004
	0.222
	326.17

	Beverage Manufacturing
	156.64
	0.115
	6.924
	42.94

	Paper Manufacturing
	42.15
	0.001
	0.070
	15.99

	Chemical Manufacturing
	114.93
	0.003
	0.191
	49.88

	Petroleum Manufacturing
	2151.61
	0.129
	7.774
	831.22

	Transportation Equip. Manufacturing
	7.68
	0.015
	0.913
	6.07

	Truck Transportation
	310.02
	0.001
	0.041
	95.20

	Water Transportation
	591.15
	0.008
	0.497
	139.85

	Air Transportation
	2121.44
	0.002
	0.145
	107.04

	Support Activities for Transportation
	252.10
	0.009
	0.555
	158.03

	Couriers
	160.24
	0.000
	0.013
	72.26

	Radio and TV Broadcasting
	221.38
	0.000
	0.007
	104.26

	Telecommunications
	1591.14
	0.003
	0.151
	568.88

	Wholesale Trade
	2317.29
	0.070
	4.213
	758.01

	Food Stores
	627.48
	0.003
	0.177
	22.09

	Gas Stations
	266.52
	0.006
	0.355
	61.62

	Apparel & Accessory Stores
	836.94
	0.004
	0.227
	30.96

	Sporting Goods & Hobby Book & Music Stores
	146.82
	0.014
	0.817
	16.07

	Misc. Store Retailers
	261.73
	0.002
	0.134
	31.06

	Banking and Credit Intermediation
	2402.11
	0.022
	1.343
	647.17

	Securities and Investment Activities
	553.84
	0.000
	0.023
	184.84

	Insurance
	2063.90
	0.035
	2.084
	804.41

	Real Estate
	7332.50
	0.001
	0.036
	2776.86

	Auto Rental
	430.32
	0.001
	0.051
	44.48

	Legal Services
	841.83
	0.001
	0.083
	264.55

	Employment Services
	294.68
	0.006
	0.385
	158.92

	Business Services
	249.65
	0.000
	0.011
	108.98

	Investigation and Security Services
	176.65
	0.002
	0.134
	103.75

	Educational Services
	500.79
	0.004
	0.239
	28.52

	Eating and Drinking
	2361.73
	0.011
	0.640
	120.41

	Automotive Repair Services
	370.54
	0.001
	0.041
	85.22

	Other Repair Services
	277.01
	0.006
	0.354
	118.10

	Organizations
	1044.63
	0.001
	0.059
	375.68

	State & Local Government: Water& Sewer
	308.21
	0.000
	0.018
	72.66

	Federal Government: Postal Services
	265.18
	0.001
	0.034
	113.87

	Rest of Intermediate Inputs
	7949.23
	0.000
	0.000
	4485.76


	Table II: Intermediate Demand For Fishing

	
	Total Output ($m)
	NWHI Bottomfishing
	Other Commercial Fishing
	Rest of Intermediate Inputs

	Total Output ($million)
	 
	1.14
	68.58
	40297.13

	NWHI Bottomfishing
	1.14
	0.000
	0.000
	0.49

	Other Commercial Fishing
	68.58
	0.000
	0.000
	29.74

	Water Transportation
	591.15
	0.001
	0.055
	237.83

	Sightseeing Transportation
	303.71
	0.001
	0.062
	77.77

	Food Stores
	627.48
	0.002
	0.120
	103.27

	Department Stores
	489.00
	0.001
	0.086
	116.82

	Nursing and Residential Care Facilities
	232.22
	0.000
	0.010
	56.71

	Hospitals
	1444.20
	0.003
	0.152
	527.20

	Accomodations
	3483.19
	0.067
	4.054
	1058.97

	Eating and Drinking
	2361.73
	0.332
	19.994
	726.88

	Other Federal Government Enterprises
	212.11
	0.005
	0.319
	24.88

	Rest of Intermeidate Demand
	14469.00
	0.00
	0.00
	11005.53


	Table III: Value Added Sectors in Fishing

	
	Imports
	Compensation of Employees
	Proprietor's income
	Indirect Business Taxes
	Other capital costs

	NWHI Bottomfishing
	0.09
	0.19
	0.14
	0.02
	0.20

	Other Commercial Fishing
	5.45
	11.55
	8.42
	1.10
	12.31


	Table IV: Wages and Jobs

	
	Wage and Salary Job Count
	Proprietor Job Count

	NWHI Bottomfishing
	5.6
	29.6

	Other Commercial Fishing
	335.4
	1778.4


258,623.7





154,559.70
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AUCTION








�Karl, I switched this back to include value added, because the 1.14 includes this within the sharing process.


�I had some errors in the Uku data (I somehow had messed it with Onaga a lot earlier, thought I’d fixed it everywhere, realize this was still screwy…)


�I can’t put the graphs together because the quantity axis varies as well as the price axis, one needs to be the same…
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