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1. Introduction:

It has become firmly established the productivity is the real source of
and important for economic growth of any country; it has an essential
role in the economies of developed and developing countries alike. It
allows the nation to raise its standard of living, to support such social
goals as education and health care, and to contribute to other aspects
of the general welfare; it is an essential underpinning of the nation's
security (Stupak and Leitner, 2001).

Increased productivity is the key to economic progress, where the
standard of living of communities and income levels depend on the
progress of the level of productivity; higher levels of productivity in
economies lead to increased rates of growth and prosperity (Seid,
1996).
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Industrialized countries have been interested in productivity since the
beginning of the nineteenth century. An increased the real source of
growth focused on increasing rates of growth through continuous
improvement in productivity which led to the achievement of high
growth rates. Some developing countries were able to benefit from the
experience of developed countries, where the strategy aimed to
improve and increase productivity, and thus were able to compete
with industrialized countries. Some other developing countries
realized the importance of productivity and moved towards the
establishment of industrial projects, but they did not achieve high rates
of productivity as this move was to set up factories and increase
production without attention to the concepts of real productivity.

There is a multiplicity of concepts of productivity. Consequently, a
series of definitional complexities and competing philosophies have
emerged and confused the development of productivity and its related
measurement. However, the general concept of productivity is the
amount of output per unit of input (labour, equipment and capital). It
is a measure relating a quality of output to the inputs required to
produce it (Stupak and Leitner). Productivity also means optimum use
of available resources, such as resources, raw materials, labour,
energy and equipment, to produce the quantity required in the
specified time period.

For the reason that the industrial sector plays an important and
essential role in the process of growth and development (industrial
countries are the best witness), this part of the study will investigate
and analyze and examines productivity in the manufacturing sector in
the Libyan economy, that to identify the key aspects of production and
productivity in this sector, and to reach conclusions about productivity
that help to understanding trends of the manufacturing sector
operations in order to allow decision-makers to make the right
decisions.

2. Methods of Measuring Productivity:

Productivity is defined as the ability of an organization to produce
effectively and efficiently the required amount of finished goods at the
lowest quantity of inputs and resources. Basically, it expresses the
optimum production of organizations based on the relationship
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between the quantity of goods and services produced over a given
quantity of labour, capital, land, energy, intangible assets and
resources (Valenzuela, 2007). The industrial sector with its forward
and backward linkages and its high employment size is the key to the
economic development of a country; enhancing firm’s productivity in
the manufacturing sector is extremely important if these firms wish to
access export markets and survive international competition. Hence,
the measurement of productivity in manufacturing sector projects has
a positive impact on the improvement of this sector and promotes it to
higher levels of growth. The quantification of productivity is a generic
activity which covers several fields in both firms and countries, but
productivity should be focused on particular dimensions in order to
obtain quantifiable and effective results for the improvement of
production operations.

Before turning to the subject of measuring productivity and its
application on the Libyan manufacturing sector, it is advisable to
review the most important methods of measurement in the economic
literature and previous studies. There are many different productivity
measures; the choice between them depends on the purpose of
productivity measurement and, in many instances, on the availability
of data (Harbour, 2009). Productivity measures can be classified as
single factor productivity measures (relating a measure of output to a
single measure of input) or multifactor productivity measures (relating
a measure of output to a bundle of inputs). Another distinction, of
particular relevance at the industry or firm level, is between
productivity measures that relate some measure of gross output to one
or several inputs and those which use a value-added concept to
capture movements of output (OECD, 2001).

Organizations and companies have used several types of productivity
measurement for monitoring and developing operations and strategic
considerations. Several definitions have been proposed in the
literature to classify productivity measures, but the most common
classification of productivity measures is (Valenzuela, 2007):

- Total Factor Productivity.
- Partial Factor Productivity.
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Total Factor Productivity (TFP): This is the ratio of output to the
aggregate measure of the inputs of all the factors of production.
Theoretically, this is the true measure of productivity as it
incorporates the contribution of all the factor inputs.

TFP = X100 (1)
)

output
input

where input = materials, labour, capital, which may be measured in
terms of size or financial value. Thus, input and output should be
expressed in similar units.

Partial Factor Productivity (PFP): There are many problems that are
associated with measuring total factor productivity. For example, it is
difficult to construct an index number that will serve as the input. It
will mean adding hours done by labour to units of investments, the
contributions of land, technology, etc. to get a single index. To
quantify them all in monetary terms is very cumbersome. The
construction of a total factor productivity index is, therefore, not
appealing. In its place, therefore, partial productivity is used. This
estimates the ratio of total output to a single input, usually labour. In
most discussions, especially in economics, productivity is taken to be
synonymous with labour productivity. This is because it is a simpler
concept to estimate and it is a rough measure of the effectiveness.
However, it is noteworthy that productivity is not determined by the
efforts of labour alone, but in combination with land, capital,
technology, management and even the environment. Partial Factor
Productivity is calculated by dividing the output by one of the factors
of production, as shown:

PFP=

output

_ ) X100 (@

one of production elements

The list of measurements are incomplete insofar as single productivity
measures can also be defined over intermediate inputs, and labour-
capital multifactor productivity can be evaluated on the basis of gross
output. However, these measures of labour and capital productivity,
and multifactor productivity measures (MFP), either in the form of
capital-labour MFP, based on a value-added concept of output, or in
the form of capital-labour-energy-materials MFP, based on a concept
of gross output.
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Appendix (C) contains guides to some productivity measures, the five
most widely used productivity concepts. They point out major
advantages and drawbacks and briefly interpret each measure.

Productivity enhancement remains crucial to the drive for rapid
industrialization and economic growth in developing countries. The
growth literature is definitive on the centrality of productivity
improvement to the fostering of growth. Several policy articulations in
Libya have placed productivity concerns at their centre. The
measurement of productivity in the manufacturing sector will induce
overall industrial efficiency in the economy by exposing local firms to
competition and thereby improving the allocation of factors across
sectors and increasing the value of domestic production.

For the purposes of this study, number of criteria was selected to
measure productivity, using data during the period 1997-2010. It is
worth mentioning the difficulty of obtaining real data from concerned
bodies, especially with regard to real profits and costs. The following
section details these criteria.

3. Measuring of Productivity in the Libyan Public Manufacturing
Sector

3.1. Performance Measurement of Plan

According to the performance measurement of the plan (tables 1-1, 1-
2); (figure 1), the highest proportion was in the metal industry, which
was an average of 82.99% across the years mentioned in the study,
and 92.818% in 2010. The proportion of actual production to design
capacity in the metal industry was 74% in the same year.

On the other hand, data found that the standard of measuring the
performance of the plan in the textile & furniture industry was the
lowest among all industries, with up to 25.65% on average, this
indicates the low performance of the plan in the manufacture of textile
& furniture industry, especially if we compare the figures in 2010,
where the proportion of actual production to target production was
10.74%. To make matters worse is the ratio of actual production to
low energy design, which was only 0.47% in 2008.

Where:
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performance measurement of plan
(actua! production value

target production va!ue) R

Regarding the rest of the industries, the cement & building materials
industry ranked second with 78.7% on average, and it achieved 69%
in relation to the proportion of actual production to design capacity.
This was followed by the chemical industry, which was 51.92% on
average.

The high proportions mentioned above do not necessarily related to
improvement in overall productivity in the enterprise. In order to
assess, the study will look to measure productivity at the level of
industries of the manufacturing sector, as described in the next
section.
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Figure (1) Performance Measurement of Plan Index for the
Manufacturing Branches in 2010

3.2. Value Added and Total Productivity (TFP)
I.  Metal industry:

Tables (2-1, 2-2) show that the absolute efficiency of production
represented in value-added amounted to L.D 1040.37 million in 2010,
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it was the highest value during the years of study. This is due to rise in
the value of production on one hand and partly to the decline in the
value of depreciation on the other. Also, the increase in the value of
production was greater than the increase in the cost items.

The high percentages in value added reflected in increases in total
productivity (TFP), which reached to 73% in 2010, and 49.9% on
average, it was the highest proportion compared to the other branches
in the manufacturing sector.

II. Cement and Building Materials Industry:

The rate of total productivity (TFP) in the manufacture of cement and
building materials reached to 38% on average during the period 1997-
2008, it reached its highest value in 2010 with 55%, after was about
27% in 2006. Policy of increasing production and reducing costs used
recently in the factories of Libyan Cement Company for Cement and
the Arabian Company led to a slight improvement in total productivity
of factories in this branch. However, the increase in the quantity of
production in this branch came as a result of increasing the designed
capacity of 205.487 million in 2006 to 623,606 in 2010 (Industrial
Documentation and information Centre). This reflects the attempt
local cement companies meet the demand in the Libyan market, which
has led in some cases, to import large quantities of cement from
neighbouring countries to cover the deficit in the domestic market.

III. Chemical Industry:

Productivity of chemical industry branch rose from 21% in 2001 to
70% in 2008 due to increase value added by 3.2% and decline costs by
63%. However, this increase was not reflected in real increase in the
value of production which rose by a modest value 3%. The real reason
in increasing value and the total productivity in this branch is due to
the decline in all of the following: decrease the cost of requirements
by 67%, decrease the cost of spare parts by 79%, and also decrease the
administrative costs by 29.2% (Industrial Documentation and
information Centre).

IV. Textile and Furniture Industry

TFP in textile and furniture industry was 25% during the period 1997-
2010 in average. decline in design capacity of manufacturers of
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textiles and furniture and therefore decrease the quantity of
production, in addition to lower prices for produced goods which
suffer from the competition of imported goods higher quality led to a
fall in production value, impacting negatively on the value added
declined from L.D 127 million in 1997 to only 3.8 million in 2010, a
decrease of 90%.

Despite the decline in production and employment in this branch,
some cost items have risen, for instance, administrative costs rose
from 2.6 in 1997 to 3.3 million in 2010, cost of spare parts increased
from 0.7 to 1.6 million in 2010, in addition to other costs item which
rise from 0.05 to 0.24 million in same period. Nature of the textile
industry did not allow the government to increase its productivity
growth; this decreased the value of production from L.D 155.756 in
1997 to 58.31 in 2010 by decrease of 96%. Government could not
achieve any success with regard to increasing labour productivity and
the reason is partly due to the operations of this industry depends on
the use of manual labour to a large extent. Despite the reduction of
employment, the situation has not improved, but turned to the worse,
this calls for developing appropriate policies regarding this
unsuccessful industry either by disbanding it or by supporting the right
methods to make it a successful industry and not a burden on the
government.

V. Food Industry:

Productivity of food industries ranged between 15% and 30% in the
period 1997-2010 by 20% in average. Despite the low productivity in
this sector, it increased from 15% in 1997 to 30% in 2010, relying on
increasing value-added worth 375.2 million resulting from the high
production value by 67%.

VI. Electrical and Engineering Industry:

This branch of the manufacturing sector witnessed fluctuations in its
productivity percentages which fell from 40.5% in 1997 to 19.4% in
2001, then rose to 69.9% in 2004. Nevertheless, it returned again to
decline to reach 18.7% in 2005 which is the lowest level in this study's
years.
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However, the average productivity during the study period was 32.5%,
which is good if comparing with counterparts in some other branches
such as food manufacture and textile & furniture.

It remains to point out here that this period witnessed radical and
structural changes in the Libyan economy, especially with regard to
privatization and the transfer of ownership of some institutions to the
private sector. The failure to adopt the right and successful method in
privatization process had a negative impact on productivity levels,
especially in some of the possessed projects, as well as the inability of
the private sector to meet the ownership conditions imposed by the
government, which should be acceptable by new owners, where
institutions are sold with all its shortcomings and surplus employment.

TFP in Manufacturing Branches

B Metal Industry

B Cement &Building Materials
B Chemical Industry

B Textile & Furniture

B Food Industry

M Electrical & Engineering

Figure (2) TFP Index in the Manufacturing Branches in 2010

3.3. Partial Factor Productivity (PFP)
3.3.1. Labour Productivity

Labour is broader elements used in measuring productivity in Libya,
and the most important reasons that led to the use of this element
broader than the rest of the other elements was reported by some
researchers, include the following (Aziz, 1999):

10
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Several elements use to determine the different productivities, but the
most important of these is a labour that is considered an important
indicator in measuring productivity, as it constitutes a large part of the
cost of goods on one hand, and that can be measured more easily than
rest elements on the other.

The importance of labour productivity is coming as superior among
the different productivities because it is an important indicator to
know the level of real wages and thus to know the overall level of
economic welfare.

Factors affecting labour productivity (see Baldwin et al, 2005;
Enshassi, 2007; Singh, 1989):

Any element affecting the production or work or the both of them will
impact on labour productivity, as these factors can be divided into
general factors which labour has no direct role, and to technical
factors related to work and labour.

General factors:

Factors related to the availability of raw materials and their quality,
the extent of the feasibility of economic policy, seeking to provide
terms of productivity growth, degree of interdependence among
diverse economic sectors and industries, and availability of food,
transport and services for workers. There are other factors related to
the age composition of population which increase or decrease the size
of labour force and its type and influence the evolution of
productivity.

There is also the rate of employment change (labour rotation rate),
where productivity being high if this rate was a low and vice versa. In
addition to other factors related to climatic conditions within the
workplace, affecting the physical capacity of workers such as
temperature, sound, ventilation, and other, which would be have a
direct impact on productivity.

There is the high wage level that would cause to increase the
purchasing capability of workers, therefore increase their demand for
goods and products which will have an impact in increasing
production. On the contrary, low wages lead to lower purchasing
capability of workers and have an opposite effect. In addition to all

11
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these, there are other minor factors that could lead to greater
willingness of workers to develop production and increase yields.

Technical factors:

Factors that are usually long-term impact on output and its influence
on how to upgrade input and its organization. Therefore, it is worth
knowing all the technical factors that affect the improvement of the
quality of work, or improve the quality of inputs related to labour
element which include the following:

A - Specialization and division of labour: it is either a professional
specialization between different professions, or specialization within
the same profession.

The specialization within the same profession (technical division of
work) is division one work to a number of work parts. The
professional specialization and specialization within the same
profession both lead to increase the skill of workers and offers the
possibility of transmission of the profession to another, or from one
part of profession to another.

B - Orientation education and setting: The professional qualification
of workers and the preparation of scientific personnel in general are
the most important factors that help to increase labour productivity.
Individuals could receive the orientation, education and setting in the
education sector, either through schools, universities and institutes of
vocational orientation and various technical institutes, or directly in
factories by providing the necessary information to workers in training
courses and specialized programs, in order to understand the
fundamentals of work and mastery and the acquisition of new skills
commensurate with the development.

C - Organization and rationalization of work: labour productivity can
be increased by organizing the effort of workers and regulate the
relationship between the worker and the machine through organization
of scientific work. Taylor method is considered to be as way of
organizing work and rationalized (Haggemann, 1997), this method is
purposed to increase output of work comparing with inputs through
organization of working methods, as well as through arrangement
machinery, equipment and raw materials in the workplace to allow
exploited superiorly, and also through determining the time required

12
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to complete each part of the work, and finally through the adoption of
a specific wage system based on incentives for workers which linking
wages paid and the size of output produced. Wage should be
commensurate with the amount of outputs.

D - Using machinery: labour productivity increased as a result reduce
the working time necessary to obtain a certain amount of output by
using machinery, that previously was required time and strenuous
effort by workers. Machinery has also helped to increase the
effectiveness of the division of labour, organization and
rationalization.

But increasing use of machine has a negative impact as it led to
increased unemployment in the short term. However, these negative
effects vanish in the long run because the increase in labour
productivity and reduce costs lead to an increase in output and a new
increase in the demand for workers, especially in the services sector
which be more demanding with increasing incomes and rising living
level.

Measurement of Labour Productivity in the Libyan Manufacturing
Sector:

As already point out that the productivity of labour reflects the
relationship between the value of output and labour element, the
measures used are as follows (see Smith, 1995; Tawiri, 2000):

* labour productivity per month (in dinars) (LPP)

labour productivity per month
B (‘ua!ue of real praduction)

average total labour

where

average total labour in a given year =

average total labour in given year
B (!abo ur in the beginning of the year) 2

labour at the end of the year

* productivity efficiency of labour (PEL)

13
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productivity ef ficiency of labour
real value added

average total labour

* percentage of skilled labour to production value (SLP)

percentage of skilled labour to production value
_ (average total skilled worker) X100

actual production value

* average productivity of the dinar of labour shares per month (4PDL)

average productivity of the Dinar of labour shares per month
labour productivity per month (in dinar)

average of worker's share per month
where:

average of worker's share per month (4 WM)

average of worker's share per month
B (tota! salaries and share of !abour) 12

average total labour

®,

¢ Labour productivity per month (in dinars) (LPP):

This criterion measures the contribution of worker in the value of
production per month. As can be shown in the tables (3-1, 3-2) to
labour productivity in the metal industry branch has increased by
174.7% during the period between 1997 and 2010, unlike other
branches which witnessed different fluctuations in their labour
productivity. This means that the productivity per worker in metal
industry (in 2008, for example) is L.D 8912.9 per month; this number
is relatively large if compared with productivity labour in other
sections.

The largest number of this measure was for the branch of food
industry, which its labour productivity reached to 10,581.17 in 2008,
compared to this, the worst figure was for textile and furniture
industry, which saw a large decline in labour productivity, which
recorded only L.D 255.34 in 2008, by a decline of 82.89% from 1997.

% Productivity efficiency of labour (PEL):

14
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This criterion measures the worker contribution to the achievement
the value added, the table (3-1, 3-2) show that the productivity
efficiency and in metal industry recorded the lowest value in 1999
which scored L.D 29248.46, then continued in increasing till reached
102019.1 in 2008, where the worker contributed to achieve L.D
102019.1.

In the same year, worker in the branch of the cement and building
materials industry achieved an added value of L.D 60699.8, it was the
third largest number of rest branches after food industry which the
worker contributed L.D 75970.87 of value added in 2008.

The worst contribution in 2008 was the contribution of labour in
textile and furniture industry, which recorded only 2189.4 after was
L.D 23723.6 in 2001.

®,

s Proportion of skilled labour to production value (SLP):

It equals to invert labour productivity, whenever SLP a small amount,
that was better. This proportion measures what one unit of production
requires of labour factor. SLP continued to decline gradually from
0.0023 in 1999 to reach its lowest level 0.0008 in 2008. Each one unit
of output value in 1999 was demanded 0.0023 work unit, and as a
result of improved labour productivity in the metal industry led to that
the per unit of production became require only 0.0008 of work unit.
The same case involving the rest of other branches to a lesser extent
except textile and furniture industry which saw a rise in value of SLP
from 0.0056 in 1997 to 0.0326 in 2008. This is a reflection of the
lower labour productivity in this branch.

The following tables demonstrate the most important measurements
of labour productivity and their analysis in the branches of the Libya
manufacturing sector.

X/

s Average Productivity of the Dinar of the Shares of Labour
per Month (APDL)

Due to lack of access to data available on some indicators that use to
calculate this measure, focusing on 2008 will be base of this analysis
(table 4).

15
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Table (4)
Measurement of Labour Productivity in the Manufacturing
Sector Branches (2008)
LD
Total AWM (4) APPL
Branch L(IIJ)P Labour T‘(S;‘jl' = =(1) +
) G212 | @
Metal 8012.97 | 7944 | 83954.1 | 0.88 | 10.13
Industry
Cement &
Building | 6511.9198 | 5551 | 142162 | 021 | 29.8
Materials
Chemical | 1609.76 | 4503 | 18538.8 | 034 | 4.73
Textile & | 54545, 1903 | 44086 | 019 | 134
Furniture
Food 10581.17 | 5660 | 400409 | 059 | 17.9
Industry
Electrical & | /106 6o | 4503 | 23491.0 | 044 | 934
Engineering

Source: this table prepared by the researcher based on data obtained
from Information and Industrial Documentation Centre.

Note: TSSL = Total Salaries and Shares of Labour.

3.3.2. Degree of Contribution to Exports:

This criterion measures the extent of contribution of the industrial
establishment’s export in the all sector exports, the importance of this
criterion lies in the fact that it helps to know the branch’s
contributions export in subsiding the sector and access to foreign
exchange, as well as in comparison and evaluation industrial projects
according to their importance in the export promotion policy. The
most commonly criteria used are as follows (Musa, 1996; Smack,

1997):

16
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proportion ot industrial project’s to the total seci

net branch's export

s, total sector's export

degree of coniribtion to export =

the value of total export

the value of total sales

As shown in table (5) that the metal industry branch is
presented the largest contributor to the exports of the
manufacturing sector, its contribution was about 85% of total
exports of the sector during the years of this study, while the
percentage of exports of this section was 35% of its total sales
during the same period.

The contribution of the rest of the branches were relatively very low,
except the chemical industry which contributed about 26% of the total
sector's exports, while the rest of the branches were non-existent in
this subject where the cement industry, textile, and food had no
exports.

4. Conclusions:

The study showed the decrease in total productivity in most branches
of the manufacturing sector and failure to achieve the target annual
plans. Important reasons that led to this failure are followed: -Lack of
indicators of productivity standards in most of the factories of the
manufacturing sector, which led to the failure to take appropriate
decisions on planning future productivity. Lack of full awareness of
the concept of productivity upon the decision makers in factories led
to negative results on the policy of making production plans. Absent
of routine and preventive maintenance of production lines resulted in a
lack of available production capacity utilization.

Branch of the metal industry scored the best rates of productivity
compared with other branches; this section depends on the Iron and
Steel Complex, which constitutes about 90% of the production branch
of the metallurgical industry sentences.

5.Recommendations:

17
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-We recommend the Ministry of Industry to spread the concepts of
productivity to all workers in the manufacturing sector to brief them
over the course of production processes.

- Focus on the planning system and pushing it to ensure it successful
all the production processes and ensure optimal use of resources and
basic elements of production such as labour, raw materials and
equipment.

- Contribution of this sector in GDP is limited, therefore, the
government should give importance to this sector to contribute the
national economy, and to work to increase the degree of productivity
in this sector depending on capital intensity and qualified technical
employment, and channel investments into this sector to assume its
responsibility towards the national economy.
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