
Introduction

The highest diversity of holothurians occurs in the 
tropics where multispecies fisheries take place. The 
Red Sea, as a part of the tropical system, suffers 
from multispecies overfishing (Hasan 2003, 2005; 
Hasan and Hasan 2004; Lawrence et al. 2004; El-
Ganainy et al. 2006; Kalaeb et al. 2008). The rapid 
decline of sea cucumber populations worldwide 
for the beche-de-mer trade (Conand 2001) was the 
beginning of this fishery in Saudi Arabia’s Red Sea 
in 1999. In the Saudi Arabian Red Sea, sea cucum-
bers are collected by hand while snorkelling or 
scuba diving at depths ranging from 2–40 m. Since 
the start of the fishery, a considerable number of 
sea cucumbers have been harvested, both legally 
and illegally, which has resulted in huge population 
declines. The constant reduction of sea cucumber 
populations in the Saudi Arabian Red Sea drives 
populations to very dangerous limits, which can 
yield changes in ecosystem functioning due to their 
important role as nutrient recyclers (Bakus 1973; 
Conand 1993). Saudi Arabia’s sea cucumber fish-
ery has undergone cycles in which the total catch 
decreases despite an increase in fishing effort. This 
in turn leads to the overexploitation of the species 
and low economic returns. The same phenomenon 

has been reported in many other places around the 
world (Ibarra and Soberor 2002).

Due to the accelerating overexploitation of holothu-
rians worldwide (Holland 1994; Conand and Byrne 
1993; Conand 1998, 2004; Jaquemet and Conand 
1999; Trianni 2002; Altamirano et al. 2004), manage-
ment strategies must be adopted to address these 
stock depletions. Conservative management should 
be the key to sustainable sea cucumber fisheries.

Over the last decade, sea cucumbers in Saudi Ara-
bia’s Red Sea have been the target of a continu-
ous fishery. The increasing growth of this activity 
and its potential impacts prompted Saudi Arabia’s 
Ministry of Agriculture to ban the entire fishery. 
The current study is initiating a participatory man-
agement programme to assess and preserve sea 
cucumber stocks in Saudi Arabia. The objectives 
are to ensure that the economic and social ben-
efits, together with environmental impacts of the 
fishery, are recognized. In recognition of data defi-
ciencies and the strong incentives for rapid overex-
ploitation, this work aims at discussing the avail-
able fishery data and preparing and implementing 
a management plan for sea cucumber stocks in 
Saudi Arabia’s Red Sea.
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Abstract

Sea cucumber resources in Saudi Arabia have long been exploited by an open access fishery with no man-
agement in place. The lack of information on the fishery makes it difficult to ascertain its characteristics, 
as well as determine sea cucumber stocks. Seven sea cucumber species are exploited mainly for the export 
market. Signs of stock reduction have become evident as fishers search for new fishing grounds and dive 
deeper and deeper to reach sea cucumber stocks.

The catch per unit of effort (CPUE) for the three major fishing grounds (Al-Wajh, Thowal and Farasan Islands) 
dramatically decreased during the two survey periods: April to August 2000 and February to July 2003. 

A management plan was put in place to prescribe types of licence eligibility, licence requirements, export 
requirements, prohibition, closure and reporting requirements. It was suggested that licences should be 
closely monitored by the Saudi Ministry of Agriculture to ensure they comply with all management meas-
ures. In particular, reporting by exporters is important as these reports provide the only trade information 
that the Ministry of Agriculture collects. A total allowable catch must be set for all species. Trade of under-
sized beche-de-mer must be completely banned to protect populations.
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Materials and methods

Study sites 

Site selection was based on the extent of sea cucum-
ber fishing. In this respect, three areas were con-
sidered to be the main fishing grounds (Fig. 1): Al-
Wajh, Thowal and the Farasan Islands.

Farasan Islands

The Farasan Islands lie 50 km offshore opposite 
the Jazan area at the southern end of Saudi Arabia. 
Sites within this area contain underwater islands, 
live and dead corals, rocks, exposed reefs, and off-
shore and nearshore sites that are favourable for 
sea cucumbers, including sandy areas and exten-
sive seagrass beds. Despite this, sea cucumber 
stocks in this area are very low and populations 
are severely depleted. Illegal overfishing is wide-
spread in the islands and many boats were seen 
fishing in different areas. 

Data collection

Data collected from sea cucumber harvesters 
included date of harvest, harvest location, number 
of harvesters, number of hours fished, species 
harvested, and total weight of sea cucumbers har-
vested. From these data, catch size each year was 
calculated and CPUE was computed as kilograms 
of sea cucumber per fisherman per day, with an 
average of eight working hours per day. Data were 
obtained from the Jeddah Fishery Research Centre 
(JFRC) and directly from fishermen.

The exploitation system

After harvesting, sea cucumbers are gathered by 
collectors and then processed into dried beche-
de-mer. Shipments are delivered to exporters who 
transfer the product to Southeast Asian markets. It 
was very difficult to obtain information about sea 
cucumber exploitation from fishers, collectors or 
exporters due to distrust.

In Saudi Arabia, the beche-de-mer trade has four 
levels of stakeholders: 1) the fisherman who catches 
the sea cucumbers and sells them to the collector; 
2) the collector who buys sea cucumbers from fish-
ermen, and processes them as beche-de-mer and 
sells them to operators; 3) the operator who buys 
batches of beche-de-mer from various collectors, 
gathers them and sells them to an exporter; and 4) 
the exporter who sends the beche-de-mer to Asian 
markets (Fig. 2).

Fishery system

Fishers mostly use small motorized boats for collect-
ing sea cucumbers. Each fishing boat carries four to 
five divers, with one diver remaining onboard, both 
for security reasons and to receive the catch. Each 
diver gets a continuous air supply from a hose and 
pump that are onboard. Divers spend from seven 
to nine hours a day diving. After all the sea cucum-
bers in an area are collected, the fishers move to 
another site. In shallow waters, fishers use a snorkel 
to gather sea cucumbers.
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Figure 1.  Saudi Arabia and the three main sea cucumber 
fishing sites:  Al-Wajh, Thowal  

and the Farasan Islands.

Al-Wajh area

This area is located in the northern part of the Saudi 
Arabian Red Sea coast, about 600 km north of Jed-
dah. Along its shores lies a spectacular group of 
islands with offshore shallow reefs that are consid-
ered to be ideal habitat for sea cucumbers. The area 
accommodates various types of habitat, including 
small to moderate patches of sand among coral 
heads. Live corals flourish, rising up to 2 m from the 
sea bed and forming circular patches that trap sand. 
This habitat is ideal for sea cucumbers, especially 
the white teatfish, Holothuria fuscogilva. Also, in 
many of the sites, huge areas of sandy bottom with 
large seagrass beds gradually sloping downward to 
15 m depth where there are small rocky patches. 

Thowal area

This area is located at the middle of the Saudi Ara-
bian Red Sea coast. It has a variety of physical fea-
tures and substrates, including underwater islands 
beginning at depths of 10 m below the surface, and 
exposed offshore reefs. The substrate is composed of 
live and dead corals, rocks and huge sandy areas. A 
steep sandy slope descends to 30 m to a 100 m-wide 
terrace. The substrate is composed mainly of white 
sand interspersed with dead and live coral patches. 
The area has very favourable conditions for sea 
cucumbers, but shows clear signs of overfishing.



the catch. In 2004, only three medium and low value 
species were being harvested (Table 1). 

Sea cucumber production 

In 1999, the beginning of Saudi Arabia’s sea cucum-
ber fishery, the total catch for the year was 1,997 
metric tonnes (t) (wet weight). The highest pro-
duction occurred in 2001 and 2002, with recorded 
catches of 7,201 t and 5,132 t (wet weight) for those 
years, respectively. As a result of overfishing, the 
total sea cucumber catch dramatically decreased to 
1,150 t in 2003, and continued to decease to 230 t in 
2004 (Table 2).

Catch per unit of effort 

Due to a lack of data on the sea cucumber fishery, 
the CPUE (kg fisher-1 day-1) was acquired for only 
two periods: April to August 2000, and February to 
July 2003. CPUE was obtained for the three major 
sea cucumber fishing grounds. 

Monthly analysis of CPUE for the three major sea 
cucumber fishing grounds showed significant vari-
ations among periods and locality. The Farasan 
Islands had a very high CPUE during the period 
April–August 2000, ranging from 118.7–126.9 kg 
fisher-1 day-1, while there was a dramatic decline 
from February–July 2003, with a CPUE of 16.1 kg 
fisher-1 day-1 in February, rapidly decreasing to 1.9 kg 
fisher-1 day-1 in July. The same pattern was seen at 
Al-Wajh, which in 2000, recorded a CPUE of 97.5–
1,03.4 kg fisher-1 day-1, and a significant decrease 
beginning in February 2003 of 11.5 kg fisher-1 day-1 to 
6.3 kg fisher-1 day-1 in July. There was no sea cucum-
ber fishing in the Thowal area in 2000, but in 2003, 
CPUE decreased from 69.4 kg fisher-1 day-1 in Febru-
ary to only 0.7 kg fisher-1 day-1 in July.

Resource management 

Because of unreliable fisheries data and poor control 
over actual catches, it is difficult to construct analyt-
ical models for managing sea cucumber resources. 
It is important that a well defined management 
plan be adopted in order to maintain sea cucumber 
resources. The imposition of improper protection 
methods could intensify problems. 

Several important measures are needed for manag-
ing holothurians. Some of these include establish-
ing conservation management guidelines and base-
line surveys prior to the start of the fishing season. 
A management plan should also impose a ban on 
harvesting during the breeding season, introduce 
a quota system and minimum landing sizes, estab-
lish permanent survey sites and preserved areas, 
require the maintenance of records on harvesting 
data, and impose a ban on using scuba equipment, 
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Figure 2.  Three sea cucumber 
processing steps used in Saudi Arabia.

Results

Species exploited

Nine sea cucumber species were commercially 
harvested from the Red Sea coast of Saudi Arabia 
between 1999 and 2004 (Table 1). At the beginning 
of the fishery in 1999, only three species were col-
lected. Fishing increased into 2001, with nine spe-
cies of sea cucumber being harvested. Beginning in 
2002, the number of harvested species decreased to 
six, with the disappearance of the high value spe-
cies Holothuria scabra and Stichopus herrmanni from 



Species 1999 2000 2001 2002 2003   2004

Holothuia fuscogilva

Holothuria nobilis
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Year 1999 2000 2001 2002 2003 2004

Production 
(in t wet weight) 1,997 5,031 7,201 5,312 1,180 230

which enables fishers to spend much more time 
underwater collecting sea cucumbers.

Scope and approach

The increased international demand of beche-de-
mer exerts more pressure on sea cucumber stocks. 
Overfishing of highly commercial sea cucumbers in 
Saudi Arabia has caused depletion of stocks, which 
will lead to a shift to less valuable species. Manage-
ment regimes control the fishery’s harvest, but more 
importantly, they maintain resource sustainability. 

The suggested management plan of Saudi Arabia’s 
sea cucumber takes into account the different habi-
tats, ecosystems and socioeconomic aspects of the 
country. This plan contains the following terms:
• Maximum sustainable yield — The highest pos-

sible catch of beche-de-mer that can be harvested 
without, or with minimum, effect on the stock’s 
ability to replenish itself.

• Precautionary approach — Setting down restric-
tions to control harvesting in the absence of ade-
quate scientific data.

• Scientific advisor — This person advises deci-
sion makers (Ministry of Agriculture, Jeddah 
Fishery Research Centre, JFRC). The scientific 
advisor provides scientific information about 
stock status and the effects of opening fishing, 
and gives recommendation on the total allowa-
ble catch (TAC), the species allowed to be fished, 
and other matters. 

• Sustainability — Refers to the ability of a resource 
to maintain its stock at a fishable level.

• Total allowable catch (TAC) — This is the amount 
of catch allowed to be taken out of a fishery in 
any one season or year. The TAC is set at a safe 
level based on stock assessment data.

• NMAC — National Management Advisor Com-
mittee.

Species targeted

All sea cucumber species on the Saudi Arabian Red 
Sea coast are targeted. 

Precautionary approach

Consistent with the FAO Code of Conduct for 
Responsible Fisheries (1982) and management 
objectives of the National Fisheries Authority, pre-
cautionary management approaches shall apply in 
the following matter:

a) In the absence of adequate scientific data, the 
Ministry of Agriculture and JFRC shall take 
into account any uncertainties with respect to 
the size and productivity of the stock, to other 
management reference points such as maximum 
sustainable yield, the level and distribution of 
fishing morality, and the impact of fishing activi-
ties on associated and dependant species and 
including climatic, oceanic, environmental and 
socioeconomic conditions. 

b) In managing targeted species, the Ministry of 
Agriculture and JFRC shall consider the associ-
ated reef ecosystems of the Saudi Arabian Red 
Sea. The Ministry shall develop research projects 
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Table 1.  Holothurian species harvested in the Red Sea waters of Saudi Arabia.

Table 2.  Sea cucumber landings from Saudi Arabia’s Red Sea coast.



to assess the impact of fishing on non-targeted 
species and their environment, adopt plans (if 
necessary) to ensure the conservation of non-tar-
get species and consider the protection of habitat 
of special concern.

c) The precautionary approach shall be based on 
the best scientific information available.

National management arrangement

The beche-de-mer fisheries will be managed nation-
ally and at the highest levels of government. The 
Ministry of Agriculture will work closely with JFRC 
and the scientific advisor to implement the manage-
ment plan. The plan will be revised by the Deputy 
Minister at least once every three years. 

It is suggested that a committee, called the National 
Management Advisor Committee (NMAC), be 
created to review the success of the management 
plan and advise on any modifications to improve 
it. NMAC will also determine the TAC for each 
species, closed seasons and areas, and periods of 
restriction.
 

Management measures

The following management measures set out in the 
management plan shall be enforced.

Licensing 
• Two types of licences will be required: 1) A fish-

ery licence that will be given to the investor. The 
licence includes the number of boats permitted, 
maximum length of the boats, number of col-
lectors, the area of fishing, and the total allow-
able catch. 2) An export and storage facility 
licence, which will be given to the exporter. This 
licence will be valid for one year and subject to 
renewal. 

Total allowable catch (TAC)
• Each location will have TACs, applicable to a 12-

month period that is calculated using the best 
information available.

• The TAC will be divided into two groups: high 
value species and low value species. These will 
be referred to as value groups.

• NMAC will advice the Deputy Minister on 
TACs. TACs will be set after the yearly closure 
of the fishery in each area and prior to the open-
ing of the fishery the following year. Once a 
TAC has been set, it shall not be changed until 
the next year.

• JFRC will monitor the TAC for each value group 
in each area.

Note: If the allocated TAC for any area is reached 
and exceeded by a considerable amount, that 
excess amount will be taken off the next season’s 
TAC.

Export requirements
• Exports will be only for the allowable sizes.
• The export of part or parts of or broken beche-

de-mer is prohibited.

Prohibitions
• Non-citizens shall not take part in any aspect of 

the beche-de-mer fishery.
• The use of trawl and scuba for the fishery is pro-

hibited. 
• The collection, buying, selling of all species of 

beche-de-mer is prohibited during the closed 
seasons or when a TAC is reached.

Closure of the fishery
• NMAC will close the fishery when a TAC is 

reached or when the compulsory season closure 
date is reached, whichever occurs first.

• Closing areas may be done, with some areas 
opened for fishing while other areas will be 
closed for two to three years. The areas must be 
switched. The closure or opening of areas will be 
determined by NMAC after consultation with 
JFRC.

• NMAC may specify a date by which all holdings 
of beche-de-mer must be exported.

• NMAC and JFRC reserve the right to close any 
area of the fishery for conservation regeneration 
purposes if it is considered necessary to do so for 
the sustainable management of the fishery. 

Processing
• An important way by which the management of 

the sea cucumber fishery can be improved is to 
upgrade the skills of processors through train-
ing. A substantial proportion of animals may be 
rejected by purchasers due to incomplete drying 
or improper storage.

Reporting
• Standard trade names and scientific names must 

be used in all reporting when possible.
• Licensed exporters must submit holding data 

to JFRC on all beche-de-mer products handled. 
This includes species composition, grades, sup-
plier’s name, ward of origin, weight in kilo-
grams, and any other information that JFRC 
may deem necessary.

• Failure to submit the required report within 10 
days, or submitting incorrect data, including 
incorrect trade names may result in suspension 
or cancellation of the export licence.

Discussion

Sea cucumber populations on the Saudi Arabian 
Red Sea coast are seriously endangered due to 
commercial exploitation. Declining exports and 
strong competition between collectors indicate 
overexploitation of this resource, which affects 
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both the local economy and the environment. Only 
a comprehensive management plan involving 
the best available scientific information together 
with a serious commitment from the fishing sec-
tor to follow the rules imposed in the plan and the 
continuous control by Saudi Arabia’s Ministry of 
Agriculture, will allow any commercial activities 
to be sustained over time. 

It is difficult to obtain accurate data on fishing 
effort along the Saudi Arabian coast, and quantita-
tive estimates for fishing effort are rare. Apart from 
limited catch data collected by JFRC and from per-
sonal communication with sea cucumber fishers, 
little is known about the catch, catch effort, catch 
per unit of effort, and other fishery parameters. It 
was clearly observed that the fishers deliberately 
withheld their catch statistics and the little data 
they provided were incomplete.

Saudi Arabia’s sea cucumber fisheries began in a 
very limited way, and it is difficult to state the exact 
date. In fact, no fisheries information exists before 
1999 and it is concluded that before that date, sea 
cucumber fisheries were scattered and on a very 
small scale due, in part, to the fact that the people 
involved perform a wide range of other work activ-
ities. The number of species exploited began with 
three high value species in 1999. Fishers were selec-
tive in their catch due to the availability of popula-
tions. They therefore directed their efforts on the 
largest and highest value species. The number of 
species fished increased to five species in 2000. Up 
until this time, the fishery was selective as a result 
of stock availability and the low number of fish-
ers involved. In 2001, nine species were exploited 
without differentiation. The highest catch and 
maximum pressure on sea cucumber stocks were 
exerted in 2001, leading to the disappearance of 
Holothuria scabra from the catch composition in the 
following years. Moreover, the number of species 
harvested declined to six species in 2002 and 2003. 
Finally, the catch collapsed in 2004 to only three 
medium and low value species. The overexploita-
tion of high value species during the period 2000–
2003 led to a total collapse in stocks. Experience 
elsewhere indicates that recovery of overfished sea 
cucumber stocks is a lengthy process, taking sev-
eral years (Purcell et al. 2002), because holothuri-
ans, like many other invertebrates, are broadcast 
spawners, and their fertilization success is highly 
dependant on population density (D’Silva 2001). It 
is predicted that recovery of these species will be 
very difficult.

Data on total sea cucumber landings indicate that 
fishers initially had harvest success at the com-
mencement of the fishery. This is reflected by 
increased landings of 1,997 t wet weight in 1999, to 
7,201 t in 2001. After 2002, the harvest rate dropped, 

with the 2003 total catch amounting to 1,180 t. This 
was followed by a collapse of the fishery in 2004, 
with landings of only 230 t. This drop was due to a 
combination of seasonal conditions and overexploi-
tation of accessible areas, with the seasonal advent 
of calmer areas previously unexploited were tar-
geted (Trianni 2002) resulting in high harvest rates. 
The decline of sea cucumber stocks due to overfish-
ing occurred not only on Saudi Arabia’s Red Sea 
coast, but also in many other places of the world, 
even in the largest sea cucumber producing coun-
tries (Conand 2004). 

Other Red Sea countries, such as Yemen, Egypt 
and Eritrea, showed similar patterns of sea cucum-
ber stock collapse. For example, in 1992 in Yemen, 
the catch was 48 t dry weight, and increased over 
the following two years to reach 65 t dry weight. 
The catch then began to decrease, reaching 60 t in 
1996. Yemen’s sea cucumber fishery collapsed in 
1999, when the total catch was only 1 t (Conand 
2004). The sea cucumber fishery in Egypt, at the 
northern end of the Red Sea, started in 2000 with a 
total catch of 20 t dry weight that year, increasing 
to 139 t dry weight in 2001 (Lawrence et al. 2004). 
The fisheries collapsed between 2002 and March 
2003, forcing the Egyptian government to ban all 
sea cucumber fishing in the country. In Eritrea, sea 
cucumber production steadily increased from 11 t 
of gutted and dry weight in 2000, to reach a maxi-
mum production of 452 t in 2003. In 2004, produc-
tion dropped to 283 t and fluctuated between 380 t 
in 2005 and 278 t in 2006 (Kalaeb et al. 2008). These 
reported declines encouraged other countries to 
begin exploiting sea cucumbers, and Saudi Arabia 
was among these countries. As elsewhere, Saudi 
Arabia is experiencing problems in managing this 
resource.

The mean CPUE calculated from the submitted 
data showed two distinct patterns: high CPUE for 
all areas for the period April to August 2000, and a 
dramatically decreased CPUE for the period Febru-
ary to July 2003, indicating overfishing. During the 
first period, CPUE was higher than that recorded 
from Madagascar, which ranged from 4.96–10.67 
kg fisher-1 day-1 (Rasolofonirina et al. 2004) and 
the Northern Mariana Islands, which ranged from 
68.2–118.0 kg fisher-1 day-1 (Trianni 2002). According 
to data, 2000 was a promising year for Saudi Ara-
bia’s sea cucumber fishery, while in 2003, the fish-
ery nearly collapsed. This is coincident with catch 
data, which also revealed that the years 2000 to 2002 
recorded a maximum production, while beginning 
in 2003, production had declined significantly.

Despite the ban on all sea cucumber fishing opera-
tions in Saudi Arabia, illegal fishing continues to 
play a key role in the depletion of sea cucumber 
populations. The primary aim of fisheries manage-
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ment is the protection of stocks in order to provide 
a continuing and sustainable income for fishers. 
The depletion of sea cucumber stocks as a result of 
resource management problems is related to over-
fishing, legislation and/or administration (Altami-
rano et al. 2004; Conand 2004). The absence of 
effective control, surveillance and enforcement of 
regulations has resulted in widespread illegal fish-
ing of sea cucumber populations, and depletion 
and destruction of the resource’s habitat. There is 
little awareness of the benefits that may be gained 
from an effective sea cucumber fishery managed 
by investors in this sector and this is a critical 
cause for the overexploitation and depletion of sea 
cucumbers. More effective training opportunities 
for fisheries managers, fisheries scientists, person-
nel for shoreline protection, environmental pro-
tection officers, cooperative staff, and fishers are 
required for proper surveillance and management 
of sea cucumber stocks. Overfished sea cucumber 
populations could take decades to recover if cur-
rent harvesting methods continue, unless new and 
more effective procedures to protect and manage 
stocks are implemented. 

Two types of illegal fishing take place. One 
occurs in southern Saudi Arabia near the Farasan 
Islands, and is mainly done by Yemeni fishers 
who enter Saudi Arabian waters with numerous 
small boats. The danger from this illegal fishery 
comes from the high number of fishing boats and 
the destructive kapandara collection method they 
employ. In this method the fisher receives a con-
tinuous supply of compressed air from the fish-
ing boat through a hose and mouth piece so that 
he can spend more time underwater. With the 
second type of illegal fishing, used in the north 
near Al-Wajh, local fishers use professional scuba 
divers to collect sea cucumbers. The Saudi Ara-
bian Red Sea coastline is long with many islands 
and offshore reefs that make the control of illegal 
sea cucumber harvesting difficult. The landing of 
catch poses difficulties for effective surveillance, 
monitoring and control. It is concluded that ban-
ning of sea cucumber fishing alone is very effec-
tive in the conservation of the resource. More 
appropriate methods for controlling the fishery 
include raising awareness among the general 
public to report any person who illegally collects 
or deals with sea cucumbers, and strengthening 
surveillance on the roads and at sea cucumber 
processing points.

Because of issues with overfishing, illegal fishing, 
and the potential for total and permanent destruc-
tion of Saudi Arabia’s sea cucumber stocks, it is 
critical for Saudi Arabia to adopt an effective man-
agement plan. As a result of sea cucumber stocks 
becoming depleted in many other areas of the world, 
management plans began to be adopted. For exam-

ple, in the Pacific Adams (1993) recommended the 
management of individual South Pacific holothu-
rian fisheries, which served as the basis for beche-
de-mer fisheries management in that region. Other 
examples include Papua New Guinea (Polon 2004), 
the Philippines (Gamboa et al. 2004), and Australia 
Baine (2004).

Before sustainable management measures can 
be enforced, it is vital that stocks are allowed to 
recover to a near pristine biomass level. Only then 
can management regimes such as TACs, closed sea-
sons, restricted areas and size limits, be effective in 
achieving maximum benefits from the resource. Sea 
cucumber populations have been overexploited, 
which calls for immediate closure of the fishery to 
enable stocks to recover to levels where they can 
be managed sustainably. Whatever management 
measures are officially enacted, the underlying 
success of management will depend on effective 
enforcement.
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